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OLD INDIAN TRAILS IN THE SAGINAW 
DISTRICT, MICHIGAN 

FRFD DUSTIN 
INTRO DTI Cl ION 

M ANY years ago the author becamf interested in the ancient 
Indian remains in the vicinity of Saginaw As interest 
increased the subject developed, and attempts were made to re¬ 
cord as well as to collect the evidences of prehistoric culture 
It seems certain that the presort City of Saginaw was a 
center of Indian population, and that Saginaw County was in 
the heart of a district which was almost ideal for its primitne 
inhabitants Converging streams, great supplies of game, fish, 
wild rice, fruits and nuts, and rich bottom lands win re corn 
could be easily grown, made it in fact “a happy hunting ground ” 
As a consequence of these natural advantages canoe routes and 
trails centered at Kah-hay-Rhay-teay-nvuj } “The Gathering Place ” 
of the Chippewa, now Saginaw 

A glance at the map of Michigan shows that Saginaw is not 
far from the geograplucal center of the Lower Peninsula, and that, 
with the twenty miles of sluggish estuary now called the Saginaw 
River, Saginaw Bay, projecting fifty miles southwest ward, fur¬ 
nished an unobstructed watei way to any point on the Great Lakes 
As the canoe routes followed the streams, so did the trails 
follow the lines of least resistance, avoiding a swamp here, fording 
a stream there, and traversing a sandy ridge dscwhtre They, 
too, converged at the same place where later the railroads, high¬ 
ways, and steamboat lines came together ami introduced a new 
phase of culture where primitive man had for unknown centuries 
held sway 

The pioneers are gone, but old records, maps, diaries, and 
some physical evidence still exist, from which souroos, along with 

l 
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information given by persons now deceased, it has been possible 
to piece together an account of these old paths 

Some years ago, at the request of Dr W B Hinsdale of the 
University of Michigan, the author prepared a map of Saginaw 



Map 1 Indian Trails in the Saginaw District, Michigan 


County showing these ancient highways This was used later 
by Mr Edward J Stevens in his fine cartographic work for Dr 
Hinsdale’s Archaeological Atlas of Michigan 1 Ihe part of Map 9 
which shows Saginaw County is hero reproduced (Map 1) in sim- 
1 University of Michigan Press, Ann Arbor, 1931 






Indian Trails m Saginaw District 3 

plified form Of the archaeological features only the mam trails 
are retained The author is indebted to Mr Stevens for the 
preparation of this map 

On many a summer day the author has followed somo of 
these trails along a winding road by a nver, or on lands where 
the old forest growth still stood, and has noted an almost imper¬ 
ceptible path that long ago was trod by the foot of the red man 

Perhaps sentiment has no place in a scientific paper, but 
the scientist who lias no sentiment in his heart has missed one of 
the greatest inspirations to reflection and investigation, for it is 
only through the imagination that one can reconstruct that part 
of the past which has left no material evidence of its existence 

Some of us cannot dwell on these things without a feeling for 
those who have gone before, and we realize that our best thoughts 
have come to us from our association with the Great Mother in 
field and forest, by mountain and stream 

THE SAGINAW BAY AND LAKE MICHIGAN TRAIL 

On a very old map 2 showing the present State of Michigan 
a trail extends from Saginaw Bay to Lake Michigan So far as 
known, it is the first map indicating any trail in the Lower Penin¬ 
sula It seems evident that this was considered an important 
highway 

Leaving the present City of Saginaw where the rums of the 
Plate Glass Works stand, it followed a general westward course 
to the Tittabawassec River, which it struck a quarter of a mile 
west of the Michigan Central Railroad Here the stream was 
forded and its bank followed to the Frazer Mound and Village, 
a hundred rods northwest, thence southwest to Swan Creek, 
which was usually crossed in Section 34, Thomas Township, 
near the Pere Marquette Railroad bridge, or sometimes a mile 
and a half south, near the Michigan Central Railroad bridge 

From the first crossing the trail followed the sandy moraine 
to Sand Ridge Station on the Pere Marquette Railroad, then 
bending southward along the low ridge for some distance, it 

* Unfortunately, the title of the volume in which the author saw this 
map has slipped his memory, but he is sure of his data. 
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again turned west for three quarters of a mile to a point a mile 
north of Garfield fetation on the Michigan Central Railroad, and 
thence south to the forks of the Bad River, where St Charles 
is now located 

hrom this plue< the trail proceeded southwest on the north 
bank of the feouth Branch* of tht Bad Rmr and crossed the 
county line between Saginaw and Gratiot counties about two 
miles north of the Shiawassee C ounty line, continuing to and down 
the Maple River to the Grand, which was followed to Lake 
Michigan 1 he archaeologist who passes over this old trail 
from fet Charles up the South Branch will noU, at the point 
where he crosses the road to Brant, the remains of the Saginaw 
and Grand River Canal, three quarters of a mile of which was 
made by digging out the river bed and building some retaining 
walla of piles and earth 

Ihe first road up the feouth Branch followed this trail for eight 
miles or more, but parts of it have fallen into disuse 1 his situation 
also applies to soim other sections, such as the part from the 
Plate Glass Works to the 1 ittabawassee River, where the old 
road has l>een abandoned and straight roads have been made 

THE Di-TKOIT AND SAGINAW TRAIL 

In 1831 the eminent French traveler, essayist, and philosopher, 
Alexis de locqutvilh, came to America, and in his quest for 
information visited many places A chapter from his writings, 
“A Fortnight in the Wilderness,” 4 describes his trip on horse¬ 
back from Detroit to Saginaw, then a settlement of barely thirty 
whites At thit time the section of road from Flint to Saginaw, 
now a part of the Dixie Highway, was not in use, although it 
had been surveyed as a military road and several years before 
had been bushed'out by soldiers from tho Flint River to the 
Cass It is sometimes erroneously stated that this road followed 
the Indian Trail from Flint, but from this place it was surveyed 

8 The official names for the branches of the Bad are North Branch and 
South Branch To the Chippewa they were, respectively Mts-a-bos Se~be 
(* White Rabbit River ') and \fuw-tchi 6&-be (“Bad River") 

4 Memoir, Letters and Remains of Alerts de 7 oequevtUe, in two volumes 
(Boston, 1802), 1 139-206 
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in straight lines to the Casa* having no relation to the trail which 
was about five miles west From the crossing of the Cass t o Bridge¬ 
port it approximately paralleled the Cass River Trail, although 
the survey still followed straight lines, leaving the trail proper 
between it and the river 

At Bridgeport, not far (ast of the present junction of the 
Washington-Williamson Hoad with the Dixie, it entered the 
Detroit and Saginaw Trail, following it over the Washington 
Road Fortunately, the surveyors did not attempt to run straight 
Hues on this stretch of the road, but followed the windings of 
the trail, so that today the traveler who leaves the Dixie at Bridge¬ 
port and takes this route to Saginaw is passing over an ancient 
highway, used perhaps centuries before the wlnto man saw this 
continent 

The main trail ran dinctly to when the fittabawassec and 
Shiawassee rivers unite to form the Saginaw, but a branch which 
the military road followed bore to the right and ended at the 
present Mackinaw Street bridge 

Do TocqueviIIe's narrative is of great interest, but, as might 
be expected, his descriptions of localities are confused, and it is 
only by patient study and a knowledge of the topography of the 
region that it is possible to harmonize what seem to be conflicting 
statements 

After crossing the Flint River at Hint the trad did not again 
touch that stream until the line between Saginaw and Genesee 
counties was reached, from there it followed the river bluffs 
to the township cemetery in laymouth, thence in a general 
northerly course to the Cass River, which was forded half a mile 
above the present highway bridge at Bridgeport, meeting the 
Cass River Trad, as previously mentioned 

from the Taymouth cemetery a branch passed down the 
Flint through what is now Foster's Village to a point a mile 
west of the town line between Bridgeport and Spaulding town¬ 
ships, touching the cast and west town lme between Albce and 
Spaulding townships It then turned north, crossing the Cass 
half a mile west of the East Street bridge, and joined the main 
trail at the confluence of the Tittabawassoe and Shiawassee 
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We know that De Tocqueville followed the mam trail through 
Bridgeport Another man, a soldier and statesman, General Lewis 
Cass, had preceded him twelve years, having ridden from Detroit 
to Saginaw with his staff to make the treaty with the Indians 
in 1819 We find no record of his journey, and we do not know 
whether he came over the mam trail by way of Bridgeport or 
followed the west branch down the Flint through Foster's Village 
The former route seems probable, [since it was the better trail 
and the one more frequently traveled His soldiers and supplies 
came by water, but he preferred the wilderness path From 
Detroit to Flint the Dixie Highway follows the trail, and its long 
curves are permanent monuments to the red men who “laid it 
out" without chain or compass, selecting a path upon which the 
white man could not improve 

THE TRAIL TO SAGINAW BAY FROM DETROIT 

On one of the old maps showing Indian Reservations in Michi¬ 
gan 4 we find a trail marked “Old Indian Trail to Saginaw Bay,” 
which ran due northwest from Detroit to the forks of the Shiawas¬ 
see River at Byron and passed on to the crossing of that stream 
at Owosso, where it turned north Approximately following the 
nver to Chesaning, which it again crossed, it proceeded to St 
Charles, where it joined the Saginaw Bay and Lake Michigan 
Trail to Saginaw 

From the Glass Works in Saginaw it followed the sand ridge 
to the present junction of Maple Street and Michigan Avenue, 
continuing on the line of the latter to near the noith city limits, 
where the Perc Marquette Railroad crosses it, from which point 
it bore northwest on the Hermansau Road to the Bay County line 
It then turned northeast and crossed the Squaconnmg Creek, 
where the bridge on Highway M-47 is located, approaching the 
Saginaw River at Salzburg (Bay City), and continued on to the 
bay 

4 Eighteenth Annual Report, Bureau of American Ethnology (Washington, 
1899), Part 2, Plate 31 
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THE MACKINAW TRAIL 

The term “Mackinaw Trail” is slightly confusing Trom Bay 
City a trail north, following a sandy ridge, is called the Mackinaw 
Trail, but properly speaking, should be designated as the Shoro 
Trail, for from Pinconning it turned northeast, following an ancient 
beach line at least as far as the Rifle River, and continued along 
the Lake Huron Shore far up toward, and perhaps to, Mackinaw 
It is known that a trail ran up the Rifle River to its headwaters, 
in all probability it joined the true Mackinaw Trail northeast of 
Houghton Lake 

The Shore Trail in early lumbering days, and the Rifle River 
Trail later, became th( “Bay City lotc Road,” used by loggers 
for hauling their camp supplies and equipage 

The true Mackinaw 1 rail left Saginaw at a point near the Court 
House and struck the Tittabawassee Rmr above th< State Street 
bridge Trom there it followed the stream toward its sources, 
touching Houghton Lake, then going on to Mackinaw 1 hi east 
river road, M~35, passes over this trad to Midland, and a nver 
road farther on marks the line to Sanford 

It seems probable that this trail was not much used above 
Sanford, where the Salt River enters and the Tittabawassee makes 
a great sweep to the north, but to this point the Indian remains 
are relatively numerous At Midland, where the Pine enters the 
Chippewa, which in turn empties into the Tittabawassee, two 
principal trails left the Mackinaw, one up the Chippewa, the other 
following the Pine 

In Saginaw County the most numerous prehistoric remains 
are on the opposite or southwest bank of the 1 ittabawasece, 
where another trail paralleled that stream Village after village 
marked its course to Midland County and perhaps farther The 
reason for this lay in the fact that the southwest bank of tbe 
nver was bordered by a senes of sandy moraines on which a fine 
growth of pine was the pnncipal cover, making the clean open 
woods which the Indian loved It was also higher on the south¬ 
west side, and no streams entered from the east until the head¬ 
waters were reached 
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The Mackinaw Trail was, therefore, somewhat like the trans¬ 
continental railroads in their early days, a means of communication 
between important points far apart, with many uninhabited 
spaces l>etween 

In 18^6 Luutenant Poole of th< Third Artillery of the United 
States Army surveyed u A Road Route from Saginaw to Mackinac 
Ml " 6 The platted sketch, with its numerous and precise notes of 
the route, indicatt s that it followed the general course of the 1 itta- 
bawassee, leiving Saginaw by way of Mackinaw Street and con¬ 
tinuing along tlu present Mackinaw Road outside the city It 
seems to haw kept at a distance of from three to four miles from 
the river, which it first touched forty milts from Saginaw From 
this point it followed the trail along the stream for ten miles, 
leaving tin river it continued north ten miles farther, where it 
crossed the htadwaters, and four miles beyond skirted for a mile 
the west branch of I he 1 ittabawassee and passed on to the 
northeast, dousing the upper course of the Au habit and finally 
terminating at Mackinaw 

The logical road to Mackinaw was by way of Bay City over 
the Shore J rail to Pinconning and on north, but in Lieutenant 
Poolers survey wt see the influence of the Indian trail up the 
Tittabawassee, for it followed the higher lands, which caused 
the authorities to believe it to be the most feasible route 

THL CASS RIVLll TRAIL 

A part of the ('ass River T rad has been described in previous 
pages as lying along the course of the military road from Bridge¬ 
port to the crossing of the Dixie Highway over the Cass It con¬ 
tinued up the river as far os Cass City and probably beyond 
At Frankemnuth a trail from the south joined it, and at Tuscola 
Village it was crossed by an important trail which branched off 
from the Detroit and Saginaw 1 rail at Hint, running north through 
Pine Run, Arbela, and Llva across the C ass at Tuscola, where it 
turned northwest and reached Bay City At Vossar a trail which 
made many wide curves to avoid marsh lands led to Quamcassee, 
and just below Caro another crooked path left the mam trail, 
• Senate Document 234, Twenty-fifth Congress, Second Session (1837-38) 
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taking a west and north course, and joined the Quamuissoe 1 rail 
a few miles south of the point where the Quameasset Creek 
emptied into Saginaw Bay 

At Caro another trail from the south, which passed Cat Lake 
in Dayton lownship, crossed the Cass and continued north 
through Umonville to a small bay into which Wiscoggm River 
empties 

The Cass River Trail was a quite important highway, and 
ancient remains such as village sites, mounds, and burial places 
are numerous from the Town Line Hoad in Saginaw County to 
Vassar and probably beyond 

From a point two miles htlow Cass City to a point seven 
miles above, the river bed is an outcrop of rock, some formations 
of which furnished the Indians with chert nodules for arrow 
points and aim) two varieties of stone suitable for pipes 

On the south bank of the Cass from Bridgeport to Yussar 
another trail existed, and the remains of prehistoric culture seem 
to be more numerous than along the mam trail 1 wo miles east 
of the Dixie Highway a short section of this primitive path may 
still be seen where it crosses a steep knob or knoll of sand, which 
is dotted with Indian storage or corn pits Since the Und has 
never been cleared and since a second growth of pme has sprung 
up, these interesting remains are undisturbed 

TflL SWAN CUKhK TRAILS 

Swan Creek rises in Midland and Saginaw counties It 
parallels the Tittabawassee Rrver for about twenty miles, flowing 
into the Shiawassee six or seven miles above its junction with 
the former Between the Tittabawassee and Swan Greek there 
are probably more ancient village sites than in any similar area 
m Saginaw County Two trails followed the general course of 
Swan Creek, the principal one on the east bank beginning at its 
lowest inhabitable point a mile south of Swan Crctk Station 
on the Michigan Central Railroad and running up into Midland 
County 

This was one of the best game localities in Saginaw County, 
and no low or marsh land was encountered until the mouth 
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of the creek was approached Those circumstances made rt a 
populous district and lienee of especial interest to the archaeologist 

THE RIDGE ROAD TRAIL 

The geology of the Saginaw region is of considerable inter¬ 
est In the southern townships of Saginaw County ancient lake 
beaches are noted that are elevated more than a hundred feet 
above the present lake levels One beach, the Arkona, is especially 
interesting If we start from the village of Oakley, following the 
Ridge Road, we soon find ourselves on a low gravel ridge, and 
as we proceed westward note a peculiar difference m topography, 
soil, and vegetation that distinguishes the lands south of the road 
from those north of it 

Northward the surface is low and fairly even, the soil alluvial 
and clayey, and in places strewn with boulders, the typical bed 
of an ancient lake 

To the south of the road the land is higher, with broken 
contours, dunehke sand knolls, and sandy soil 

We are traveling on the old gravel beach, a natural road which 
long before our time was a much-used Indian highway The author 
was informed by an early settler that years ago, when he attempted 
to plow a short piece of this trail either m road work or for cultiva* 
tion, it was almost impossible to break up the compressed gravel, 
for the tread of feet for unknown generations had made it so com¬ 
pact that it was like a soft conglomerate rock 

This trail really began at the Detroit and Saginaw Trail, just 
south of the Saginaw County line, intersecting the trail to Saginaw 
Bay at Chesamng and passing on up the Shiawassee to Oakley 
on the west bank of the nver, from that point it continued 
along the ancient beach to Chapin, thence southwest, still following 
the beach line into Clinton County, where it made a junction with 
the Saginaw Bay and Lake Michigan Trail. 

NORTH BRANCH (BAD RIVER) TRAIL 

From the forks of the Bad River at St Charles a trail followed 
the North Branch west into Gratiot County, most of the way 
along its south bank. East of Ithaca it turned southwest and 
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joined the Saginaw Bay and Lake Michigan Trail It is possible 
that a branch extended westward to the Pmc River, for the linear- 
surveyors' notes indicate trail crossings at several section lines m 
that direction 

Near the mouth of Beaver Creek a trail left the Saginaw Bay 
and Lake Michigan Trail and followed the Beaver to its headwaters 
in Gratiot County and on to the Pine River, which it struck at 
or near St Louis 


KISHKAWBAWEE TRAIL 

The Kishkawbawee, which was a cross-country or connecting 
trail, began m the north edge of the Flint River Reserve at Kish¬ 
kawbawee on the Flint, and ran almost due west across the 
Shiawassee to the Trail to Saginaw Bay From Misteguay Creek 
a branch extended to Chesanmg A trail began some miles up 
the Misteguay, and followed that stream to its mouth It crossed 
the Kishkawbawee trail where the Chesamng branch left it, and 
passed over the Flint River m Section 33, Spaulding Township, 
continuing northwest to within a mile of the Cass, where it 
entered the west branch of the Detroit and Saginaw Trail 

SHORT AND CONNECTING TRAILS 

* 

The author has endeavored to give some account of the princi¬ 
pal anoient highways, but there is much of interest in the short 
and connecting trails and brief mention will be made of a few 
of them 

Beginning in James Township near the confluence of the 
Tittabawassee and Shiawassee rivers, a trail following the south¬ 
west bank of the Tittabawassee has been traced as far as the 
Midland County lino and has been mentioned incidentally in 
the description of the Mackinaw Trail Although it is classed 
as a minor trail, in its lower half it was much more traveled 
than the former Twenty-one village sites along its course in 
Saginaw County, with many more at short distances on branch 
trails not far away, show us that relatively the aboriginal popu¬ 
lation was greater than the present white population 

At Mr Geoige StroebeTs farmhouse, eighty rods west of the 



12 


Fred Dustin 


Merrill bridge m James Township, a branch trail left the one 
just described, and followed the sand ridges westward with short 
branches to the north and south Half a mile west of Mr Stroebel’s 
there is a stumpy field, in which not many years ago part of this 
old trail was visible, a deeply worn path over which the pioneer 
children went to school One of these, now dead, has related how, 
as a little girl, she was impressed by the beauty of the woods, 
and how the boughs and vines, forming a living arch over the path, 
left on her memory a picture never to be forgotten 

This trail continued west over sand ridges to Swan Creek, 
the western half Incoming a winding road, now closed In the 
days of his young manhood the author often followed its devious 
way and sometimes saw flint chips, the then unrecognized relics 
of a supplanted race 

Trails from Saginaw led to Memtegow of the Cass Treaty, 
now Zilwaukee (properly, Nemitoqua), 7 and to Cheboyganing 
A network of trails, most of them now untraceable, connected 
the great highways In the vicinity of Saginaw 

A small map in one of the previous volumes * of this publica¬ 
tion gives some idea of the number of prehistoric village sites 
along these trails 

« CONCLUSION 

The old trade are gone and are only a dun memory to the 
oldest inhabitant A few of their courses are marked by present- 
day roads, more have disappeared under the plow like those 
who made them they have forever passed, but to thoughtful 
persons who dwell on those primeval days, their former existence 
brings a realisation of the fact that where the Indians congre¬ 
gated, where their land and water routes converged, where they 
built their villages^ there, too, the white man, following in their 
footsteps, built his highways and cities 

His first cornfield was on the ground where for generations 
the Indian hod planted He obtained his sugar from the trees 

T Dustin, Fred, “Soros Indian Place-Names around Saginaw/' Michigan, 
HUlory Magatine, 12 (aututan number, 1928) 729 

• Dustin, Fred, "Some Ancient Village Site# in Saginaw County, Michi¬ 
gan," Mich Acad Sex, Art* and LcU*r$, 12 0929) 89 
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long before tapped by his predecessor, and even the pme boards 
of his boat were from the seedlings of other pines that had been 
fashioned into the Indian's dugout canoe 

Finally, the archaeologist who follows these old trails will 
find much that is worth while, such as village sites and attendant 
relics There are some mounds and many burial places Ancient 
cornfields can be pointed out and fords that mark the crossings 
of streams, but the culture of another race has left little to remind 
us of those who a little more than a century ago were the owners 
and rulers of our State 

Saginaw, Michigan 




THE DAKOTA CEREMONY OF PRESENTING 
A PIPE TO MARSHAL FOCH AND CON¬ 
FERRING A NAME UPON HIM 

MELVIN R GILMORE 

M arshal Ferdinand mxh, on h» tour through 

America m 1921, planned to 8top for a brief visit at 
Bismarck, the capital city of North Dakota Hib special tram 
over the Great North( rn Railway arrived about 11am on Sunday, 
November 27 He had telegraphed that he would go to Mass 
immediately upon his arrival and thereafter would bo at the dis¬ 
posal of the civic committee for whatever program they might 
have planned Therefore, when the train arrived the Marshal 
was taken at onc< to the parochial school chapel of St Mary's 
Church, where Mass was said for him and his party by a young 
priest who had been an officer w either the trench or the Belgian 
army — I am not certain which 

After Mass the Marshal and hm party were brought to the 
Bismarck city auditorium, which was packed to hverflowing with 
townspeople The entourage entered by the side door to the 
stage, where room had been reserved for them and for Governor 
Nestos, of North Dakota, and also for the commander and the 
first past-commander of the American Legion Poet at Bismarck, 
the state commander of the American Legion, service men, and a 
delegation of men and women of the Dakota nation from the 
Standing Rock Reservation 

The band played the Marseillaise as a compliment to Marshal 
Foch Governor Nest os made a speech of welcome, which was 
translated into French for him by General Parker, the official 
interpreter, detailed from the United States Army for this service 
during the tour Then Marshal Koch made a good speech, which 
was excellently interpreted by General Parker 

IS 
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In anticipation of the visit to Bismarck it had been planned 
that a delegation of men and women from the Standing Rock 
Reservation should have part in the ceremonies as representa¬ 
tives of their own nation, l he Dakotas, m particular, and of all 
Indians in general One of them was a member of the Fort Yates 
local War Mothers Her son, a soldier in the American army, 
had been killed in action in France The spokesman was Onspo- 
cikala-Sa, commonly known by the English translation of his 
narrn, lled-tomahawk This delegation of Indians, which had 
brought a ceremonial pipe to present to Marshal Foch, also wished 
to show hnn honor by conferring upon him a Dakota name 

I he Indian delegation now took their turn in the program 
first, Onspe-cikala-sa ceremonially presented the pipe, having 
been authorized to do bo by popular sanction given in a council 
held preiious to the event Holding the pipe m his hand, he 
addressed the Marshal in the Dakota language His words were 
translated into English by a young Dakota, who was the official 
Dakota-Lnglish interpreter of the Stand mg Rock Agency The 
English was then rendered into French by General Parker The 
English version of Onepe-cikala-sa’s speech is as follows 

“My friend, the first time I ever heard of the great general, 
Marshal foch, was at the time when we sent our young men to 
France to serve under him in fighting against our common enemy 
At that tune I did not think that I should ever see the great 
general, but today I have the honor and the pleasure of seeing 
him, and 1 am glad In that war the young men of the French 
nation and the young men of the Dakota nation fought together 
in the same cause against our common enemy, and some of the 
young men of both nations died together in that struggle and 
were buried in the same ground ” 

Then he held up the pipe, which he had already filled, saying 
“ Among iny people, the Dakotas, when we wish to make friends 
with others, it is our custom to offer the pipe and to smoke to¬ 
gether, so, therefore, I desire to smoke with the Marshal and to 
give him this pipt as i token of friendship Now this is the 
meaning of the pipe and its parts The bowl is made from the red 
pipestone, a kind of stone which is found in only one place, south- 
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western Minnesota This stone, which is of the color of blood 
and very fine grained and firm, is used to make pipe bowls because 
it signifies warm, firm, and lasting friendship The stem of the 
pipe is made from the wood of the ash tree, a tough, durable 
wood of dear, smooth gram, to indicate that friendship pledged 
with the pipe shall be clear, durable, and unbroken 1 he hollow 
of the pipestem through which we draw the smoke is straight, 
denoting that the words proceeding from our lips shall be just 
and true, and that our paths shall be straight The colors of 
these ribbons upon the pipestem also have their meanings 1 he 
white signifies that all former differences are cleared away, and 
that we shall be candid friends The red ribbon is of the color of 
blood and betokens that we are all of one blood ” 

Then Onspe-cikala-8a held up the pipe toward the four quar¬ 
ters of the earth, to the North first, then the East, the South, and 
the West, then aloft toward the Sky, and then downward toward 
Mother Earth This was a form of invocation to all the mysterious 
dtvme powers, asking for their blessing upon the meeting and upon 
all those present 

He then lighted the pipe, drew upon it, and offered the mouth¬ 
piece first to the Marshal, who also drew upon it (as he was in¬ 
structed), and then to Major A B Welch, who, as Onspe-cikala-fia 
explained, was there to represent a deceased friend, a noted man 
of the Dakota nation, named Pesh He, too, drew upon it and then 
with both hands stroked the pipestem toward himself, in token 
of drawing to himself a blessing from the pipe In offering the 
mouthpiece to the Marshal and to the representative of his old 
friend, Onspe-cikala-fia held the pipe in his own hands so that all 
three were thus brought mto communion Onspe-cikala-fia again 
drew smoke from the pipe Then he made smoke offerings toward 
the four quarters, toward the Heaven, and lastly toward the 
Earth After ceremonially emptying the ashes from the pipe, he 
presented it, and a pouch to contain it and tobacco, to Marshal 
Foch, as marks of esteem from the Dakota people and as memen¬ 
toes of this occasion 

Onspe-oikala4a was obliged to perform the ceremony in this 
short form because the time available did not permit him to give 
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it In full For the same reason he also had to abbreviate the ex¬ 
planations of the ritualistic symbolism Normally, all persona 
participating in the ceremony would have been seated upon the 
ground, upon the lap of Mother Earth In giving a fuller expla¬ 
nation of the meanings of the colors and the accessories of the 
pipe he might have said that the white nbbon not only signifies 
that all differences are cleared away, but also symbolizes the 
white clouds sailing high in the blue sky of fair and propitious 
weather, that the blue ribbon represents the same clear sky of 
fair weather and buoyant hope, and that the red one signifies 
not only kinship m blood, but also the hope of life and provision 
for all its needs 

The green feathers upon the pipestem, which are from the 
neck of the wild mallard duck, are symbolical of water, the ele¬ 
ment in which ducks are at home and in whioh they find food 
and rest and safety, the element which is also imperatively neces¬ 
sary to all life The green color signifies vegetation, too, which 
is the support of all animal life When we see the feathers of the 
duck, we fchmk of that bird’s power and freedom in the air, on the 
land, and on the water When we look at the green color of these 
feathers, we are reminded of the ever-returning promise of re¬ 
newed life 

The material for smoking was a mixture of tobacco and the 
inner bark of a native shrub, a species of dogwood, Cornua sfolo- 
mfera Tobacco is native to tropical America m numerous species 
Its use and cultivation were spread northward from one tribe to 
another throughout a large part of North America One species 
(Nicotiana quadrivaUns), having been gradually acclimated by 
long selection under cultivation, is cultivated by the tribes of the 
upper Missouri, River, who prefer it for all important or solemn 
oeremotues because it has for them more saoredness than imported 
tobacco In Indian thought tobacco is invested with something 
of mystery and sanctity, and is used ceremonially as incense 
The pipe is, therefore, a form of censer and a hearth for a sacred 
fire, and, accordingly, is an object to be treated with becoming 
respect and veneration In smoking, Indians do not seise the 
pipestem, nor do they allow the mouthpiece even to touch the 
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teeth To take the mouthpiece between the teeth would be con¬ 
sidered almost an act of sacrilege It is gently touched by the 
lips, and the smoke is then drawn through the stem Fire and the 
breath of life, as well as the tobacco plant, are mysteries and 
sacred things In the act of smoking, these mysteries are united 
The stone pipe bowl is a diminutive altar on which is lighted a 
sacrificial fire, the smoker is a devotee Ihe circular rim of the 
pipe bowl reminds him of the encompassing rim of the earth and 
the sky, of the limitless circle of the universe, of the cycles of 
days, seasons, and years, and of the eternal round of all time 
As has been stated, the straight line of the pipestem through 
which he draws the smoke reminds him of tho straight line of 
truth and right The smoke recalls to him the spirit which 
animates and inspires the universe Such meditations as these 
dwell in the mind of an Indian while he is smoking 

The pipe and the mixture of tobacco and dogwood bark are 
carried m a long pouch, which is ordinarily decorated with designs 
worked m colored glass beads bought from traders, or in dyed 
porcupine quills prepared by the women Both the forma and 
the colors of these designs also have their symbolical meaning 
After Onspe-cikala-Sa had presented the pipe and pouch to 
Marshal Foch he stated that it bad been decided, in accordance 
with the custom of his people, to bestow upon him the honor of a 
Dakota name, and that he was the one authorised to confer it 
Several names had been considered, but finally “Wakrya"- 
watakpe” had been chosen This name, which had once been 
borne by a famous hero of the leton-Dakota, now long since dead, 
had deep mystic significance m Dakota thought, for in Dakota 
mythology Waki n ya'* is tho dread mystic Thunderbird, the war 
god, whose dwelling is in the fearful western mountains, whose 
gl&noe is the lightning, and whose voice is the thunder, the 
administrator of retributive justice, the avenger of injustice, the 
punisher of sacnlege The word to atakpe in the Dakota language 
means “to attaok ” Without knowledge of the circumstances 
under which the name Wakrya n -watakpe was first conceived 
long ago, the exact meaning intended by it is somewhat ambiguous 
We can hardly tell whether it is intended to denote one who is 
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like the lightning in swiftness and destructive attack, or one who 
is so intrepid as even to attack the lightning The Dakota hero 
who once had this name is known by the supposed English trans¬ 
lation “Charging-thunder,” which is also non-committal as to 
whether the thunder (lightning) is charging (attacking), or 
whether one is charging upon the thunder (lightning) 

When we remember the historic message sent by Marshal 
Foch at the first battle of the Marne, “lam at tacking,” the name 
Waki n ya n -watakpe seems to be a strange coincidence, for it is 
entirely unlikely that any of the Dakotas who combined in 
choosing this name had ever heard of the Marne message 

In Indian thought a man's life is a progression If he has 
strong purpose and determination and seeks help from the higher 
powers, his life will movo along an upward path In the course 
of a man's life he cornea to a place and a tune m which his gifts of 
peculiar power have made possible some special achievement 
This achievement marks the man's attainment to a higher level 
in the onward movement of his life It is as if he now entered 
upon another stage in hts career, so it is proper and permissible 
for him to receive a new name to mark his attainment to a new 
plane m life Successive stages of achievement in a man's life 
might be marked by successive changes of name 

A man's name is a mark of his character A name has a mean¬ 
ing, and the meaning of a man's name has allusion to an attribute 
of his character as shown in some act or course of action in his 
life This relation of name and character must be one which was 
recognized and well known to those who knew the man The 
name must be publicly announced in ritualistic form, and this 
announcement must be made by a man authorized to perform 
ntee of mediation between man and the supernatural powers 
The proclamation of a man's new name is formally made by 
invoking all the powers m the universe and making the affirmation 
that he is henceforth to be called by the new name, whioh is thus 
ceremonially announced 

The ceremony of conferring a new name is rather complex and 
long when given in full form On aooount of the shortness of 
time on this occasion the proclamation had to be abbreviated 
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Therefore, after saying, as already stated, that he had been 
authorized to confer a Dakota name upon Marshal Foch, Onspe- 
cikala-5a simply made the smoke offerings, as already described, 
and proclaimed m the presence of all the powers of the four quarters 
of the universe, to the earth, the hills and valleys, and the plains, 
to the waters, all springs and brooks and rivers, to the trees and 
grass and all vegetation, to the birds and all flying creatures of 
the air, to the four-footed creatures and all that walk and run 
upon the earth, and to all men, that this man here before them 
should henceforth be known as “ W iki n ya n -watakpe ” And so 
the ceremony ended 

Univtkmty or Michigan 




THE VICTORY DANCE OF THE DAKOTA 
INDIANS AT FORT YATES ON THE 
STANDING ROCK RESERVATION 
IN NOVEMBER, 1918 

MELVIN R GILMORE 

I N FORMER times, while the Dakotas were still a free and 
independent nation, war parties returning home from a suc¬ 
cessful expedition were honored in a triumphal celebration called 
the Victory Dance, at which the people gave vent to their exulta¬ 
tion During the World War this nation's quota for service in 
the American army was more than filled with volunteers, and 
these young men notably rendered a good account of themselves 
in France When the armistico came, their people at home 
naturally felt joyful over the victorious cessation of combat and 
the honorable part played m it by their own young men To give 
expression to their feeling they desired to revive the ancient 
celebration of the Victory Dance When the news of the armistice 
reached them on November 11, an epidemic of influenza was 
raging on the reservation The ceremony could not be held then, 
and so it was postponed 

The Victory Dance was celebrated by several different com¬ 
munities of the Teton-Dakotas on the Standmg Rock Reservation 
soon after the signing of the armistice, but the account here given 
describes the celebration held on November 30, 1918, near Port 
Yates, at the community-center hall on the Porcupine River four 
miles northwest of Fort Yates It is written from information 
obtained from Dr A McG Beede, of Fort Yates, an eye-witness 
of the ceremony, who, having lived many years among the 
Dakotas, is conversant with their customs and understands and 
speaks the Dakota language readily He arrived upon the scene 
about 1 00 pm The Victory Dances after the armistice in 1918 
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were the first held by the Dakotas since the one which was cele¬ 
brated the evening after the victory over the expeditionary force 
of General Custer at the Little Bighorn River 

The central object in the Dakota Victory Dance is a straight, 
sound, healthy, young cottonwood tree This is one of the mystic 
species of trees of sacred symbolism in Dakota religious uses In 
the Victory Dance it signifies a young warrior of the enemy, a 
figurative representation of the overpowering of the enemy’s 
military strength 

A party went down to the Missouri River to select and prepare 
a young tree satisfactory for the ceremony When it had been 
chosen, a young girl of good habits and of a gentle and humane 
disposition, being, therefore, m harmony with Wakantanka who 
had decided the issues of the war, was delegated as tho first to strike 
the axe into the tree lho tree should not touch the earth on 
falling, nor at any time after it had been felled until it was erected 
in the hole prepared for it at the dancing place A bed of grass 
or other vegetation that had been plucked had to be made upon 
which to lay the tree Since it was sacred when felled, no one 
dared step over it, or by any carelessness in its treatment show 
disrespect to it After the branches had been trimmed off, the 
old men went to the place where the dance was to be held The 
ritual prescribed that the tree be earned by men, not drawn by 
beasts It was placed upon sticks, the ends of which were grasped 
by bearers, who thus walked in pairs, like pallbearers carrying a 
bier Ihe top of the tree was turned toward the camp, which 
suggests the head-foremost position in which the body of a fallen 
enemy was earned Durmg the ceremony the old men engaged 
m meditation and in a low voice chanted prayers 

There is no fixed ritual for these meditations, but the tenor of 
them is that Wakantanka permits the nations of men to grow and 
flourish like a tree till each has accomplished its mission on earth 
and then causes them to grow old and decay and fall like an aged 
tree, or, as lightning sometimes strikes a tree and lays it low 
while still In its full strength, so does Wakantanka send disaster 
and hurl down the arrogant nation which has grown proud and 
haughty and disobedient, and thus give the victory to those who 
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have suffered from that nation’s arrogance and injustice Another 
motif is that those who are now taking part in this ceremony are 
thereby worshiping the Righteous Power which pervades the 
universe 

After the tree had been brought to the place where the dance 
was to be held, the bark was peeled off 1 hen an old man painted 
the bare bole with black bands each a hand-breadth wide, sep¬ 
arated from one another by a distance equal to that from the 
elbow to the tip of the middle finger Black earth mixed with fat 
formed the paint, and was worked together and applied simply 
with the hands Ihis is the kind of paint which warriors use upon 
themselves, when put on the tree it symbolizes that the power of 
conquest has encircled the enemy until his surrender is complete 

After the tret had been painted, the carcass of a wolf was 
stretched across the top and tied to it with rawhide bands When 
these rites had been accomplished the tree was raised and let into 
the hole prepared for it, and the loose soil was replaced and firmly 
tamped about the base to make it stand securely The tree was 
so placed that the body of the wolf was on the north side, in a 
horizontal position, that is, parallel to the earth, with the head 
toward the east A tress of horsehair was attached to the left 
temple of the wolf 1 his use of horsehair is, of course, a modern 
innovation smee the Spanish introduction of the horse and its 
adoption by Indians It is said the Victory Dance is the only oc¬ 
casion on which the wolf is used as an emblem of the defeated foe 
This ceremony does not demand such stnet fasting as does the Sun 
Dance, yet none of those who participate m it should partake of 
food on the day of its celebration until evening twilight falls 

The dead wolf near the top of the tree signifies that the enemy 
people have erred, so that at least temporarily the holy life has 
departed from them, and therefore they are vanquished The 
part of the tree extending some four or five feet above the dead 
wolf is a reminder that over and above all the providences of 
Earth and Sky connected with the ordinary affairs of men, of 
animals, and of the birds of the air, and above their strength, 
wisdom, and cunning in attack and in defence, there are always 
the Holy Deity and the Holy Destiny ruling forever 
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In the ceremony being described there was an innovation due 
to the present dominance of tho white race It was the attachment 
to the tree of a flagstaff bearing an American flag Some of the 
young Dakotas, believing it might be distasteful to the white 
people to see the American flag thus closely associated with old 
Dakota emblems, suggested raising tho flag on a separate staff 
as high as, or higher than, the tree But the old members of the 
tribe would not consent to the separation They insisted that 
the American flag should be put with the old Indian emblems, 
but in a superior position, because the white people had come to 
occupy this land with the Indians, and the white people's gov¬ 
ernment had become the successor to the old Indian government, 
owing to its greater efficiency in world affairs, as was shown by 
the success in the World War They said that now the Indians 
and the white people had become united into one great nation, 
that the contributions of both the old Indian and the white cul¬ 
tures had been brought together into one store for the benefit of 
all Examples were the corn and other Indian crops which had 
been united with the crops which the white men had before, 
thereby adding so much to the country’s food supplies 

Ihey said, therefore, that the American flag, now their own 
flag as well as that of tho white people m this land, should be 
attached to the Indian sacred tree, and should wave above the 
other emblems because white men by their superior wisdom and 
power had enabled the united Indians and white people under 
that flag to win this war for the freedom of all peoples I hey 
desired that the flag be placed at least a short distance below the 
top of the sacred tree But the young men lashed the flag to the 
tree with rawhide thongs m such a way that when erected it 
wavt d entirely above the top of the sacred tree When the older 
people saw this they were much distressed because this position 
of the flag appeared to imply the idea of superiority over the 
Holy Deity who rules m all the Earth and Waters and Sky forever 
They felt that no victorious people should assume to exalt them¬ 
selves above the fallen foe in the place of the Holy Deity who is 
over all The flag should, therefore, have been attached above 
the dead wolf, but not above the top of the sacred tree itself 
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At this ceremony no sacred fire was lighted and no peace pipe 
was brought mto use, for by Indian custom such ceremonies must 
be deferred until the soldiers return At the proper time after 
their return the Sun Dance would be held, and each soldier could 
pay his Sun Dance vows Also on that occasion all those who 
had remained at home during the war would perform the vows 
of sacrifice they had made 

At noon the dancing began The singers, gathered about th< 
great drum, were in the center 1 hose who took part in the danc¬ 
ing were dressed in old-time costumes, and each cirned a toma¬ 
hawk or a hatchet All men and women present were painted on 
the chm with the same black-earth mixture which had bfen used 
on the sacred tree All who assisted or participated in the \ ictory 
Dance wore some Indian article of dress or some Indian emblem, 
even if only the black paint upon the chin The officers who 
applied the paint did not touch the chins of the white persons 
present, unless they well knew that it would be acceptable This 
painting of the chm indicated participation in the celebration of 
the Victory Dance, though the person so painted might not actu¬ 
ally dance 

Like all Indian dances, the movement circlet! round the 
singers and drummers in the same direction as the apparent course 
of the sun But in this ceremony the dancers formed not a single 
circle, as most Indian dances require, but were sometimes two or 
three or even five or six deep m concentric circles, depending upon 
the number of persons who might feel like taking part at any one 
time Again, contrary to the custom in some other dances, the 
participants occasionally would reverse individually the direction 
of their steps, or would plunge outside the circle for a short dis¬ 
tance and then back again, constantly brandishing the tomahawk 
or some other weapon These irregular movements were intended 
to symbolize the clash and confusion of battle, as well as the idea 
that war is an abnormal condition m human society In the 
Victory Dance it ib customary for the dancers to circle more 
closely about the drum and the singers than m other dances It 
is said this signifies that those who are engaged in warfare are in a 
state of especially close dependence upon the supernatural powers 
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During tho ceremony there were frequent pauBea m the danc¬ 
ing, while speeches were being made by both Indians and white 
men who were taking part Among the white men who thus 
participated were Dr Beede, who, os a missionary of the Episcopal 
Church, has been resident among the Dakota people for more 
than twenty-five years, and Mr Cangnan, who has been for 
many years a well-liked and trusted merchant in the Indian trade 
It is said that none of the speakers, white or Indian, gave expres¬ 
sion to any desire for revenge upon the enemy All the speeches 
made by Indians revealed a feeling of reverence and of recognition 
of Wakantanka as the source of victory, and of magnanimity 
toward the vanquished foe As upon other occasions of dancing, 
during the intervals of pause and sometimes even during the 
dancing, individuals brought gifts and made offerings to the 
“ United War Work Campaign ” and to tho Red Cross The gifts 
to these causes, on the occasion of the Port Yates Victory Dance, 
amounted to $263 40 m currency, and two horses and a colt At 
a similar dance held at the same time at Cannonball, a neighboring 
community, the gifts totaled $216 00 in money, and six horses 
At Victory Dances at other communities on this Reservation 
offerings for these causes were mado in like generosity 

Mr Cangnan stated in his speech that Indians in Sioux County 
alone had purchased about $100,000 worth of Liberty Bonds and 
had given more than $2,000 to the Red Cross 

Besides the singing of old-time Victory Dance songs there were 
several original songs spontaneously composed for this occasion, 
one of which runs as follows 


Eheye, ehaye, ehe! 
Eheye, ehaye, ehe! 
Eheye, ehaye, ehe! 
Tuka'ftng, yapi 
Akieita tna& 

El Ia&ca ki” 

Way aka obluspa 


Na bokabye u n yet 
Kuleyayeyelol 
Bokabkabye u a pe! 
Kuliyekuliye yayo! 


“Proclaim it! 

Proclaim it 1 
Proclaim it! 

The President commanded 
Me to be a soldier 
Well! The Germans 
Were beaten 
And broken to pieces 

“And we rush on! 

Down-down-down they go! 
Hush on! rush on! rush on! 
Down they go! down they got” 
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The author of this song Raid “I am sixty-five years old I 
was brought up wholly among Indians I never went to school 
I never took part m any Indian dance before I have been a 
Christian [a Catholic] ever since childhood, and so have taken 
no part in Indian rtligious ceremonies When the war began I 
could not believe what I heard about the cruelty of the enemy 
But as time went on I had to believe it And then I liegan to pray 
at dawn and at midday, at evening twilight and at midnight I 
prayed to Wakantanka to influence the American people, whites 
and Indians together, to go into this war to put a stop to such 
wickedness and injustice I prayed m the old time Indian way 
and I made Sun Dance vows in my prayers, for it s< emed to me I 
should be willing to make some sacrifice for a cause so important 
to human beings And when the Americans went into the war I 
had much faith and I prayed still more earnestly and made Sun 
Dance vows So now since Wakantanka has given us the victory 
I have come to worship him by participating in this Victory 
Dance, and I feel no sin in doing so I wish to give a colt now as 
my sacrifice, and I wish &iplo [Dr Beede] to give the colt a name 
and to put a low price upon her, so that it will be possible for 
some poor man to buy her, and the mom y which he pays for her 
can go into some fund to help the soldiers ” 

Dr Beede then named the filly “ Akiuta-ol lye-wi 11 ” (“She 
helps the soldiers”) and placed on her a nominal price of $25 00 
By common consent a certain earnest worker in war relief activities 
was allowed to purchase her at this price All the people were 
pleased with the name which Dr Beedt gave the filly, and the 
remark was heard “When she has a colt it will be Akicita-okiye- 
wi‘ ci ft ca and we shall have a breed of horses celebrated as being 
the descendants of Akicita-okiye-wi" ” 

Ihere were several other songs composed on this occasion 
One of these was arranged by some old women The first three 
fines consisted merely of musical vocables, after which came the 
following lines 

Okfcus^ wanA map" “Already the war is stopped, 

Na 6 wawAd ktA wahiye, And so I come to dance, 

InAalnA wau“ ciktedo, Stopped, bo we rejoice, 

InAzina w&A* ciktedo Stopped, bo we rejoice ” 
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The dancing, interspersed with pauses for speech-making and 
the giving of offerings, continued throughout the afternoon At 
evening twilight a free communal feast was served to all, as is 
customary in connection with all public ceremonies and functions 
given by Indians After the feast a penod of conversation be¬ 
tween acquaintances and friends was followed by more dancing 
and speech-making until midnight The people then went home 
University of Michigan 



TECUMSEH’S ILLUSIONS 
PRESIDENTIAL ADDRESS 
WILBERT B HIN8DAIE 

M Y REMARKS will be m no sense an attempt at a biography 
of Tecumseh or of his brother, the Prophet Nutht r shall 
I attempt a history of the Shawnee tribe, or try to add an item 
to the annals of the North-West Territory The object at present 
is to bring to attention some peculiar traits and inodes of mental 
action in the Indian race, strikingly manifest in the life of one 
of their great chiefs, who was also a prominent character in the 
earlier history of our country 

It is quite Impossible to consider Tecumseh’s actions apart 
from those of his brother, who is usually referred to as “the 
Shawnee Prophet ” For the purpose of illustrating some of the 
phases of the subject comparisons are made of Teoumseh and 
the Prophet with other characters who have acted similar parts 
inside and outside Indian history 

Human society is organized around leaders Owing to some 
impulse, probably unusual mental development augmented by un¬ 
common energy, certain individuals come into ascendancy and bj 
example, suasion, or dominating personality influence the wills 
and actions of their associates By their speech and mannerisms 
they make public opinion, which is by no means an exclusive 
feature of the era of newspapers and pamphlets Speechraak- 
ing and forums are older ways of creating sentiment than is 
the printed page The ordinary members of a human group are 
passive and stagnate in the pools of the sluggish stream of life 
This lethargy is more characteristic of unlettered people tied 
down by rigid formulas of custom, ntual, and taboo, but even 
they are capable of being tremendously aroused, and they may be 
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lifted, by autosuggestion or persuasive influence, into states of 
alertness and exaltation 

All the great Indian leaders, of whatever race, were, so far 
as we know, eloquent and rhetorical in their own languages 
When Red Jacket, of the Senecas, was raised to the dignity of 
chief, his original name, Otctiam, “Prepared,” was taken away 
from him, and in its place was bestowed the name ShagoiSw&tha 
(Sagoyewatha), “ Keeper-Awake,” an allusion to his powers of 
eloquence 1 

There were two typts of leadirs, the prophet and the politi¬ 
cian The one had more to do with the ways of the individual, 
present and future, the other with tnbal, village, or federation 
activities, frequently of a military character The prophet was 
variously referred to as medicine man, priest, sorcerer, jessakkui, 
or by the particular feature of the mysteries m which he special¬ 
ized The politician was one who by some personal merit or by 
force of character above the average became a leader, chief, sa- 
cht m, or sagamore The title, as w( 11 as the official duties, varied 
with the locality Among the Algonquian tnbes the chief usually 
exercised legislative, executive, and judicial powers, and frequently 
added to his official functions that of chief warrior, although 
usually there were civil chiefs and war chiefs The pnest or 
prophet and the chief or politician worked together more than 
pr<sent-day reformers and agitators do, or, as sometimes hap¬ 
pens, the functions of both were united in the same person — a 
striking illustration of which is seen in the case of Joan of Arc 

In the public affairs of society, especially in those of the 
past, it is difficult to draw distinctions between religious and 
political reforms Ihe advent of a prophet was not a very rare 
occurrence among the Indians, owing to their great susceptibility 
to sufs rstitious impressions In 1763 Pontiac appears to have 
endorsed as a kind of “platform” the precepts, inculcated by the 
Delaware Prophet, which forty years later were m substance 
made the “planks” in the “bill of rights” of Tecumseh's brother, 
the Shawnee Prophet 

1 Morgan, 1a*wis H, League of the Ho-b6-No-Sau-Nce or / roquoi*, two 
volumes in one (Dodd, Mead and Co, New York, 1904), p 85 
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The religious revivals, political mass meetings, and mob 
gatherings of our tune are but faded vestiges of the crowd ex¬ 
citement of primitive people The tom-tom is the grandfather 
of the brass band, and the ghost dance still survives in students' 
demonstrations and m street parades of the Salvation Army 

To understand fully the person whose purposes it is proposed 
to analyse, it will be profitable to sketch the tribal background 
against which his character is cast One of the earliest historical 
habitats of the Shawnee Indians appears to have been in South 
Carolina upon the Savannah River, which takes its name from 
them The tnbe seems to have tw come separated, and that which 
was the mam body before the end of the seventeenth century 
was found later in the basin of the Cumberland River in Tennessee 
and the southern part of Kentucky The branch that was m South 
Carolina moved northward about 1692, and settled along the Dela¬ 
ware River Those located upon the Cumberland were expelled 
by the Chickasaw and the Cherokee and, under the protection 
of the Delaware, removed to the headwaters of the Ohio, where 
the original immigrants from South Carolina had also found it 
convenient to take refuge As the white settlements advanced 
across the Alleghenies, both the Delaware and the Shawnee 
migrated westward into Ohio, the Shawnee located at Chilli- 
cothe and in the vicinity of Piqua, which is famo is as the birth¬ 
place of Tecumseh, who, so far as wc may from extant 

accounts, was as fine a representative of the Mongoloid as ever 
lived in the United States 

The Shawnee were a restless, vigorous, and warlike people, 
fighting at times and again living peacefully with thur neigh¬ 
bors That they were sometimes the drivers and sometimes the 
driven is indicated by their winding and wandering paths through 
nearly every state between the Hudson and Mississippi nvers 
Parkman says “Their eccentric wanderings, their sudden appear¬ 
ances and disappearances, perplex the antiquary, and defy re¬ 
search ” * They fought to the death with the Catawba of the 
Carolinas, quarreled at one time and lived in peace at another 

1 P&rkinan, Francis, The Conspiracy of Pontiac and the Indian War after 
the Conquest of Canada (Little, Brown and Co , Boston, 1910), 1 36 
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with the Cherokee, and, during their sojourn in Pennsylvania, 
had furious clashes with the Iroquois and other tnbes of the state 

They took leading parts in the Frcnoh and Indian War, 
Pontiac's War, the Revolution, and the War of 1812, with which 
conflict their organization, formerly so very energetic, began to 
disintegrate, and they melted out of the history of the North- 
West Territory According to Drake, the Shawnee “arc supposed 
to have caused the destruction of more property and a greater 
number of lives, than all the other tnbes of the north-west 
united"* Further, he states that “no tribe of abongmes on 
this continent, has given birth to so many men, remarkable for 
their talents, energy of character, and military prowess, as the 
Shawanoe " 4 The fighting strength of the Shawnee was never 
numerically very great According to Sir William Johnson, in 
1763, at the close of the French and Indian War, they had about 
thrt e hundred warnors * 

Some statements about the life of Tecumseh are likewise 
necessary to an understanding of the observations which I am 
attempting to elaborate His family was true to the Shawnee 
traditions. His father, a ohief, was killed in an encounter upon 
the Tennessee frontier (1788-80) A brother mot death while 
fighting by Teeumseh's side at Fallen Timbers A sister who, 
if we may trust fragmentary reports, was a noble Indian woman, 
had considerable to do in directing him into paths of rectitude 
according to the folk ways of their people Another brother at¬ 
tained almost as much distinction as Tecumseh himself, although 
not as a warrior Some accounts have it that his brother, Ten- 
skwatawa, and Tecumseh were twins There were two other 
brothers, of whom there are no records of deeds of any kind 

It was Tenskwatawa who became known as the Shawnee 
Prophet His career makes a vivid and important chapter m 
the annals of the times He had trances and in his spasms be¬ 
came almost lifeless In his paroxysms he flew through the wide 
expanses of the limitless ether, with side tnps to the Heaven and 

* Drake, Benjamin, Ufe of Tecumteh, and of Hu Brother, the Prophet, 
mth a IhstonccU Sketch of the Shawanoe Indian* (E Morgan <fc Co, Cincinnati, 
1841), p 87 * Ibid , pp &MJ0 * Parkman, op cti , p 154 
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the Hell he had heard about from the missionaries, and returned 
believing he had been everywhere 

In the spirit world he lifted the veil separating the past from 
the future His fantasies were realities to him, and he was so 
persuasive and earnest about the scenes that had been visualized 
for him that his narratives were received by hundreds of the 
people as the words of lift The imputation that ht was an im¬ 
postor is unjust Foolish as his marvelous claims are to us, any¬ 
one familiar with the workings of the mind of pt ople of his grade 
of culture will concede that his was not an unusual type of charac¬ 
ter, but one engendered by a conspiracy of all the factors of en¬ 
vironment and mental habit 

The Treaty of Greenville had left the Shawneo practically 
without any lands which they could call their own They were 
forced to become squatters outside the boundaries defined by the 
treaty The Prophet had set up a shrine, for his rt formation 
took on a decidedly religious phase, with himself as the oracle 
He located at Greenville, removed to other points, and finally 
became established upon the Wabash at th< mouth of the Tippe¬ 
canoe River From this place he sent out missionaries as far as 
Lake Superior to the north, beyond the Mississippi to the west, 
and all over the Ohio country to the east His rallying cry was 
"All the lands for all the Indians ” He preached "We must 
return to the old ways Whiskey is burning the hearts out of our 
people, and the corrupting habits of the whites are causing our 
death Do away with the trader’s goods Return to the skins of 
animals for habiliments, and to bark and stone utensils Have 
no guns The bow and arrow filled the mouths of our ancestors, 
they can always supply our wants Do not use the steel and flint 
for starting fire Employ the old method and do not let your 
fire go out Kill the dogs Have but one wife Never strike 
a man, woman, or child Do not marry among the whites All 
property must be in common Kill witches and wizards, and stop 
the pr&ctiee of magic ” 

In the meantime Tecumseh was forever eloquently harping 
about the inalienable, landed nghts of the tribes and tribal unity 
and confederacy People began to flock from near and distant 
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tribes to the Tippecanoe assembly, which was a kind of Indian 
Chautauqua What, to begin with, was a sort of religious re¬ 
vival among the tribes under the Prophet, became, under Tccum- 
seh, a political agitation of an aggressive, threatening character, 
but all the time lecumseh claimed to be only upon the defensive 
If he had not had encouragement from Canada his campaign 
among the distant tribes would have been less formidable, or, 
more probably, would nevt r have been carried on at all 

Governor Harrison accused Tecumseh of attempting to fedt r- 
ate the tribes and of forming an organized compact among them 
To this Tecumseh replied that Harrison's people had had at first 
thirteen states and that there were now seventeen, to which 
he referred as the “Seventeen hires ” If it was for the good of 
the “Long Knives” - the Indian name to distinguish the Ameri¬ 
cans from the English, the hrench, and the Spanish — to have 
a union, then the red men might also derive benefit from the 
same methods The Long Knives had set the example, and the 
tremendous efforts of Tecumseh were exerted to bring about co¬ 
operation and mutual reliance among the tribes in the territory 
under dispute, particularly that part lying north of the Ohio 
River 

Harrison, frequently more or less uncomfortable, surmised 
that the proposed Indian federation, with Tecumseh as leader 
and the Prophet as religious agitator, was to bring under one 
directing power all the available warriors from far and near in 
an attempt to block the further occupancy of the lands and 
to drive out those who had already come m and become estab¬ 
lished 

The particular contention about the territory north of the 
Ohio grew out of treaties older than that of Greenville Tecum¬ 
seh, seeing that he could not include within his plans all the 
lands west of the Allegheny Mountains, limited the field of 
his special energies to Ohio, Indiana, and territory north and 
west Ho flew from place to place, north, west, and south, with 
almost the same celenty with which the Prophet claimed he 
had traveled through the spirit world in his trances He went 
as far from his base as Iowa to the northwest, Alabama to the 
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south, and Flonda to the southeast, pleading his cause and arousing 
enthusiasm and recruits almost everywhere At an old Creek 
village, Tukabatchi, upon the Tallapoosa River, he met Big 
Warrior, the chief whom he failed to impress with his appeal 
Tecumseh turned upon his heels, saying “1 will go back north 
When I get to Detroit, I will stamp my foot upon the ground and 
every house m Tukabatchi will fall down ” 

A striking coincidence is that at about this time there occurred 
the earthquake of New Madrid upon the Missouri side of the 
Mississippi River, in the vicinity of which was situated luka- 
bat chi The first shock was felt December 11, 1811 lremors 
continued at intervals until the following February It was by 
far the most devastating pht nomenon of its kind that had occurred 
within the history of the country 

All the chroniclers who have written about Teeumseh’s career 
have accepted as true the reports of his actions and the threat he 
made Be that as it may, some of the inhabitants were killed and 
whole villages were destroyed by the violent undulations of the 
earth’s surface The Creeks were terrified and, influenced also 
by the English and Spanish traders, espoused the cause for which 
Tecumst h had pleaded 

Another striking event had occurred m the career of the 
Prophet five years before By some means he had learned that 
an eclipse of the sun was to take place in the summer of 1806 As 
the time drew near he boldly announced that on a certain day 
he would provo to the people his supernatural authority by caus¬ 
ing the sun to become dark When the hour arrive d and the earth 
passed into the gloom of twilight, Tenskwatawa, in the midst 
of the frightemd Indians, pointed to the sky and said “Did 
I not speak truth?” There were no more doubters He was 
proclaimed the true Prophet and Messenger of Life* 

After the eclipse the reputation of the Prophet continued to 
grow until he made his fatal blunder during the tune when Tecum- 
seh was m the south in 1811 When ho loft to be gone some tune, 
Tecumseh tried to impress upon his brother the importance of 

a Mooney, James, The Ghost-Dance Religion and ihe Sioux Outbreak of 18(H), 
Fourteenth Ann Rep , Bur Am Blhnol, Part II, p 674 
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maintaining a negative or non-committal attitude Ho told him 
to perform no overt act and to attend strictly to his office as 
prophot and evangelist, adding that he himself would act the 
part of the mesaiah 1 here were coming to Tippecanoe all the 
time recruits to the reformation, and the crowds of Indians 
caused more and more uneasiness upon the part of the governor, 
who demanded an explanation and finally moved his army very 
near to the Prophet's town Space does not permit mentioning 
any events m conm etion with the battle of Tippecanoe except one 
or two important ones 

Instead of playing for time and performing no overt act to 
challengo violence, as the shrewd Tocumseh would have done, 
in his overconfidence or stupidity the Prophet did not rely upon 
Delphian ambiguity, but permitted his followers to precipitate 
a battle Ilf told the m to go into th< fight fearlessly, that they 
would be fighting in clear daylight, that the Long Knives would 
be in total darkness, and that the bulk ts fired at them would 
fall to the ground and not strike them 

While the engagement was going on, early in the morning of 
November 7, 1811, the Prophet was dancing, making incanta¬ 
tions, and shaking his rattles His fight was lost His cause 
crumbled in a breath Ho instantly dropped from the high estate 
of a great man to nothingness There may be a word to say for 
him in t xtcnuation Ihe Winnebago, who had come from Wiscon¬ 
sin to visit him, wanted to have the test over They could not 
await IVcumseh’s return, and they urged the Prophet to permit 
the batik to commence 

Iicurnseh had experienced the turmoils of the frontier all 
his life, with varying successes and failures, but there had been 
enough successes among them all to encourage him in persistent 
t ffort until the last act of his life *n drama closed with his death 
Like many another hero, he failed to see that the Master of Life 
of the white people and the powers of the unseen world of his own 
people always fought upon the side of the better soldiers, the more 
skilful leaders, and the superior military strategists 

Ht had led the Shawnee m the defeat of tho allied tribes by 
Wayne, August 20, 1704, at tho battle of Fallen Timbers, and 
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affairs went on with discourage ment after discouragement until 
on September 10, 1813, Perry, with the “big canoes,” outmamu- 
vered Barclay in the battle of Lake Erie, and ho saw Harrison 
aggressively pushing the incompetent Proctor, his ally, across 
the Detroit River He went into the baffle of the Thame s with 
the scales falling from his eyes and wishing, if the list glimmer 
of victory went out, that he might, as he did, expire with it 

One event that occurred in thi War of 1812 must have given 
Tecumseh an exhilarating thnll of joy, that was seeing Hull’s 
humiliating surrender of Detroit and Michigan territory to Brock, 
August 16, 1812 

The illusions that thf inundating waters of the T ong Knives 
could be kept from overflowing the north bank of tin Ohio Rive r, 
1hit the federation of the tribes might be sufficient to block flit 
sweep of the Seventeen Fires across the Aik gheny Mountains, that 
the guardian spirits would tnck his opponents into his power, that 
an alliance with the British would help a lifctk, had been dispelled 
one by ont 

With the battle of Tippecanoe, which was unnt c< ssary fiom 
the point of view of shrewd Indian sagacity such as Tecumseh 
had, but which the Prophft lacked, another of bis illusions was 
snuffed out, that is, the hope that by some stratagem at the 
opportune moment, when Tecumseh could direct, the whites might 
be checked Before Tecumseh returned from his tour of tht south, 
but not long before his arrival at the old camping ground, the 
Prophet had foolishly fought and inevitably lost Ticumseh 
saw at once that almost the last lingering hope of the consumma¬ 
tion of his ambitions was gom lie turned upon the Prophet with 
violence, not only of language but of action, and threatened to 
kill him, but they lrved together afterward, with brotherly love 
prevailing 

I? or a year or two, while the War of 1812 was threatemng, 
Iccumsch had it in mind to ally his forces with the British should 
a war occur He was not long in permitting himself to be wooed 
and won by Brock and Proctor The British had for a long turn 
furnished him equipment and commissary supplies He had 
no love for his new military associates, and he detested Proctor 
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from the first They were using the Indians as temporary means 
to a qut stionable end, and no one knew it better than Tecumseh, 
but his burning hatred for the Americans led him to the choice 
which he naturally made 

Tecumseh was bitterly opposed to the principle upon which 
the United States Govt rnment acted m making treaties He 
vigorously maintained that all the lands belonged to all the 
tribes, not in severalty but collectively, that a valid surrender 
could not lie made without the consent of ail, and that the treaties 
negotiated, which disregarded this principle, were void The 
Government, however, acted upon the theory that the Indians 
in occupancy at tin time were possessors and that their con¬ 
sent to a contract, as signified by the marks of the chiefs present, 
constituted a legal relinquishment At Greenville cirtain chiefs 
of bands of the Shawnee had indicated agreement to the treaty 
(lTO*!), but not all the chiefs had done so, and not by any means 
had all the Shawnee known what was being negotiated at the 
conference Black Hoof of the Shawnee and Little Turtle of the 
Miami, old warriors of a hundred fights, had become disillusioned, 
and gave up furth< r opposition Some of the Wyandot chiefs 
had done the same 

Notwithstanding that numerous courageous and dignified 
chiefs had become morose pacifists, Tecumseh held out, and with 
cogent eloquence and fearlessness told General Harrison that the 
whites “have taktn upon themselves to say that this tract belongs 
to the Miamis, this to the Delawares, this to the Ottawas and so 
on But the Great Spirit intended it as the common property 
of us all ” 7 As to boundaries, he contended that the 
Great Spirit knew no boundaries, nor would his red children 
acknowledge any 

He further maintained that the negotiating tribes, like all 
others, were only transient residents They were moving, inter¬ 
changing, federating, and shifting so much from time to time 
that the lands belonged to no special group of proprietors, but to 
all the people of all the tnbes, and that their unanimous consent 

7 Randall, F O, “Tecumseh, the Shawnee Chief," Ohw Arch and Nut 
Hoc Pnbl , 15 407 
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to the transfer of their property had not been obtained, nor was it 
possible to obtain it 

Harrison said that tht land was not th« common property 
of all the tribes, but separable property of different tribes in 
possession of particular parts, that the president would insist 
upon separate tribal allotments of the land, and that the division 
would be supported, if necessary, by the sword a 

The Indians knew nothing about property in land The 
lands, like the air and the big wakrs, were everybody’s property 
and could belong to those in occupancy only as squatters The 
terms “legal” and “llUgal” were meaningless to them 

The claims of Tecumseh have never been regarded as valid 
by the nations of the earth who have taken possession of territory 
after discovery Mahan has stated tho accepted ruh in tin 
following terms “ the claim of an indigenous population to 
retain indtfimtely control of territory depends not upon a natural 
right, but upon political fitness, shown in the political work of 
governing, administrating, and developing, in such manner as 
to insure tho natural right of the world at large that resources 
should not be lift idle, but be utilized for tho general good ” * 
This is a rule p*rfectly consonant with the white man’s cod* of 
morals, although in the wilderness of Indiana no one stopped 
to formulate it plausibly It is the international understanding 
and makes Tccumseh’s contention as to occupancy of lands a 
sad delusion In general, it has been formulated after the accom¬ 
plished fact as a rationalization and defense of the acts of the 
conqueror 

The conduct of Tecumseh in his relation with white people 
is usually regarded by those who write about him as having been 
simply political, but it does not show a full understanding of lus 
character to say that he was only making forceful opposition to 
having his lands appropriated by strangers, and that his military 
operations were but an exacerbation in a continuous struggle 
that had had similar revivals since before the tunes of Powhatan 

* Tbtd , 16 408 

• Mahan, Alfred T , The Problem of Ana- and Its Effect upon International 
Policies (Little, Brown and Co , Boston, 1905), p 98 
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and King Philip and down to and beyond the days of Pontiac 
and Little Turtle 

It is loyalty to one’s native land to oppose the invader, by arms 
if need be, and Tecumsch's patriotism quite naturally led him to 
rest nt the presence of trespassers who had come with the avowed 
intention of remaining There was a deeper motive in his con¬ 
duct than appears upon the surface He was fighting for the old 
ways, traditions, and beliefs, or a return to them so far as there 
had bet n departure from them 

With a mysticism characteristic of his race, which had also 
bet n inculcated by their priests and prophets for long generations, 
ht, as other Indian leaders had done before him, looked into the 
future for the lasting bett* rment of hia people through the assist¬ 
ance and intervention of some influence he btlieved in but did not 
understand, although m conference with the whites he vaguely 
called it, as thty had taught him, the Great Spirit 

1 o attain the welfare of the tribes he realized that they must 
make the greatest offensive in their history The forests were 
already going down by the axes of steel Game was falling from 
missiles of lead Plows were turning up the land into farms 
Other brave chiefs had attempted, to use Tecumseh’s own ex¬ 
pression, to “dam the waters,” only id meet disaster, but there 
had been opportunity for another rally After this there could 
never be another chance to regain the lands already disposed of 
by treaties that no one understood except the beneficiaries 

Hope springs eternal in the red breast as in the white He 
would make the supreme struggle He would trust the guardian 
spirits of his ancestors, the ones that caused eclipses and earth¬ 
quakes, that brought the sun in the morning, the moon m her 
season, the leaves and the flowers after the winter snows, and 
that fed and sheltered the people who were fighting upon his eido 
against the white man's gods He heard deep calling unto deep 
and allied himself with whatever and whoever would oppose the 
oncoming settlers north of the Ohio River H is becoming an 
" ally of the English for the sake of fighting the Americans was an 
incarnation of the traditional religion of his race, and he was 
seriously using his words m their literal senso when he said ‘the 
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sun is my father, and the earth is my mother On her bosom 
I will rest 1,110 

His death put an end to the last formidable opposition to 
the opening up of the Old North-West Territory to settlement 
by the United States The event has been described as follows 
“The magnificent territory that the Indian had for centuries 
put to uses but little superior to those of the buffalo, the bear, 
and the wolf, that the I*ranchman had used for purposes but little 
higher than those of the Indian, and that the Englishman had 
refused to use at all, was now to be devoted to the greatest of 
human objects — was now to become the homes of a progressive 
people excelling in all the arts of civilized life ” 11 

Many but not all the prophets and messiahs like Tocumseh 
and his brother preached war as a means to their ends and perished 
In the fights they incited Wovoka, the founder of the ghost 
dance, so called because everything connected with it related to 
the coming of the spirits or ghosts of the dead from the other 
world, was one of the exceptions 

rhe ghost dance was a doctrine of immortality and Wovoka 
was a millennial harbinger of an Indian earthly paradise in which 
the whole race, living and dead, would enjoy a beautiful here¬ 
after in perpetual happiness and freedom from misfortune In 
it there was to lx no death nor old age, but plenty of buffaloes, 
feasting, and peace To prepare for this estate there was a life of 
good behavior to live, ceremony to observe, and there were ntuals 
to rehearse In these formulas there were an ardent religious mo¬ 
tive and a circumspect social and political conduct to be practiced 
There appears to have run through the history of reforms two 
types of messiahs and prophets, the militant ones and the princes 
of peace Among those who attempted to enforce their reforms 
by physical means and to bring about a reversal of conditions 
are notably Mohammed, Joan of Arc, and Tecumseh Wovoka, 
Gandhi, and the Shakers and Quakers represent the apostles of 

10 Cams, Paul, “Yahveh and Mamtou,” The Afontst, 9 (Chicago, 1899) 
406 

11 Hinsdale, B A , The Old Northwest, vnth a View of the Thirteen Colonies 
as Constituted by the Royal Charters (New York, 1888), pp 281-282 
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peace Sometimes the aggressors have played the double part of 
priest and soldier, as did Gideon, the dreamer, who destroyed 
the Midiamtcs 

The Hebrew warnors, whose ancestors were without letters, 
were a nomadic, non-agricultural people, upon about the same 
cultural h vcl as our Navaho, but below that of the Pueblo u 
Before going mto battle they consulted the fetishes of Unm 
and Thummim or some acknowledged prophet Similarly, the 
Shawnee Prophet danced, droned the victor songs, and shook the 
rattles during the fight at Tippecamie Sometimes the seer and 
the warnor have cooperated or followed each other, as did Pontiac 
and the Delaware Prophet The two Shawnee brothers, each 
performing his separate part, worked together until Tenskwatawa, 
not bung able to restrain himself till the fullness of time when 
Ttoumseh should take the military or diplomatic aggressive, 
terminated his influcnci by precipitating the battle If he had 
won at Iippecanof, William Henry Harnson and John Tyler 
would never have become presidents of the United States 

It is interesting to note that Kanakuk, a Kickapoo of Illinois, 
also had interviews with the Great Spirit and received explicit 
instructions, the sentiment of peace runnmg through them all 
Ho was a non-combatant The fundamentals of his preaching 
wire to stop the drinking of white man’s whiskey, to bow the head 
and not complain, to stop any attempt to take revenge, steal, 
murder, or tell lits, and to dispose of the fetishis of the medicine 
bag His influence extended to the Pottawatomie of Michigan and 
had a very salutary influence through the Illinois country in 1827, 
when the Indians of that territory were being removed, under 
treaty agreements, across the Mississippi 

In order to understand the psychology of Tccurnseh, it will 
hi well to note a few historic parallels in which, under the in¬ 
fluence of some leader imbued with what has seemed a supernatural 
power, an inferior or defeated people have made an effort to re- 
trii ve their fortunes As a first example let me cite an uprising 
led by a Negro prophet 

In 1800 there was bom upon a plantation in southeastern 
11 Mooney, op <nf, p 928 
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Virginia a Negro who became known as Nat Turner His owners, 
whose name was lurner, had always been kind and indulgent to 
him He was exceedingly precocious and said he did not know 
how or when he had learnt d to read He read a grt at many books 
and very early acquired an unusual comprehension of the sciences 
His mother had been brought from Africa by the slave traders 
and was so wild and fierce that she had to be restraint d from 
killing Nat when he was born, but she finally he came a useful 
servant The father was a high-strung, thoroughbred African 
who ran away when Nat was a boy, and was never recaptured 
Nat was truthful, did not drmk intoxicating liquors, was never 
caught thieving, and was in all ways a faithful and highly trusted 
slave until his last tragic acts 

Nat studied the Bible, preached, and became a viole nt fanatic 
He was shown the things of the Lord and was, I should say, for 
want of a better term, a “retroactive” prophet, that is, without 
ever having been told things that happened before Ins birth h< 
claimed to know them and could speak of the m, and he convinced 
others that he could do so His people wtri greatly astonished, 
for if the Lord had shown him these things he certainly must 
be a prophet His master had noted his uncommon intelligence, 
and had assisted him m the acquisition of information It w is 
remarked that the singularity of his manner would probably 
destroy his usefulness as a slave 

Impressed with the consciousness of his own superior mte lloct, 
Nat sought seclusion and wrapped himself in mystery As ho 
worked in the fields between the plow handles, the spirit of tfie 
prophets of old whispered in his ear, and “knowing the influence 
he had obtained over the minds of lus fellow-servants, by his 
austerity and air of mysticism, he determined to prepare the 
negroes for an uprising by telling them that something was 
about to happen which would fulfill a great promise which had 
been made to him ” 15 

He appears to have thought of himself as a kind of messiah 
— a belief which is common among people who have betn sub- 

11 Drewry, W 8 , Slave Insurrection* in Virginia, 18$0~186l> (Washington, 
1900), p 41 
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jected to domination He thought he beheld the hands of the 
Saviour extending to him from the clouds 

Space does not permit further account of Nat’s preparations, 
trances, and hallucinations In February, 1831, there was an 
eclipse of the sun which was the heavenly signal for active organ¬ 
ization of the preconceived insurrection Raids were organized, 
and blood began to flow before the people appreciated that it 
was possible for Nat’s fanaticism to take active, violent form 
The insurgents did not hesitate to murder wantonly their 
own masters and overseers On August 13, 1831, Nat thought 
he saw m the rising sun the sign to begin the execution of his 
plot On the twenty-first he began to carry it out As a result of 
the raids, winch spn ad terror over Southampton County, Virginia, 
and along the border of North Carolina, over fifty-five white 
men, women, and children were murdered before the county and 
state officers were able to apprehend the Negroes, ten days after 
the outbreak Nat Turner and his fellow-conspirators were 
hanged, and the most serious manifestation of religious fanaticism 
upon the part of Negroes in the United States came to an end 
An interesting variation in leadership of the oppressed 
is found in John Brown, who, although he may not have an¬ 
nounced himself as a deliverer, attempted the part of one His 
undertaking was peculiar because of the fact that he was of a 
different race and an entirely different social stratum from those 
of the people for whom he sought to be the shepherd The 
Shawnee Prophet, Nat Turner, Joan of Arc, and Mohammed 
were of the same blood and bone, and sprang from the same social 
levels as the people they led The termination of Brown’s efforts 
was much like that of Nat Turner’s — unless one assumes that 
the ( iviI War was precipitated by his acts 

An older example of the same psychological complex may be 
found in the Arab boy who tended sheep and goats and watered 
the camels, a priest, prophet, and king of a new order among his 
people, who has today 150,000,000 followers Mohammed was 
of an unstable, nervous temperament Some of his biographers 
affirm he was hysterical, perhaps cataleptic He saw visions, 
heard voices and had flashes of poetic expression and, with 
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Gabncl as “sky-pilot/' flew through the empyrean, visited heaven, 
and made a landing at Jerusalem, bringing back the manna of 
the divine spirit 14 

His education was about the same as Tecumseh's Oarlylt 
says of Mohammed li He had no school learning It seems 

to be the true opimon that Mahomet ne\er could write ” His 
biographer m the Encyclopaedia Bntanmca (14th edition) says 
that he probably could read and write, but unskillfully 

We know that “Tteurathe could read and write, and he had 
for his confidential secretary and adviser, Billy Caldwell (Sagau- 
nash), a half-breed, an educated man, and subsi qu< nlly head chief 
of the Pottawatomie nation ” 16 

The two m<n, Mohammed and Ticumseh, had relativdy 
about the same ability, although lecumseh m many respite 
displayed, from the present-day point of view, the nobler charact( r 
They were both intensely sincere in their convictions Tecumsi h 
was physically more resolute The time Mohammed spent in 
trances and visions, 'Jecumsrh spent in organizing his few re¬ 
sources, leaving the communions with the spirit world to his 
brother, the Prophet 

With a belief in a single and true god, but not a god of his own 
creation, Mohammed fought and shed blood to displace the 
three hundred idols of Mtcca He struggled with people of lus 
own type, culture, and racial peculiarity, and had available for 
support innumerable potential allies Mohammed was a civil 
reformer among a v< ry numerous homogeneous people who wero 
not threatened with invasion Tecumseh's task involved the 
uniting of antagonistic tribes, few in numbers, and separated by 
hundreds of miles, living in a state of modified savagery They 
were socially in a low grade of culture, although armed with 
the same weapons as their adv( manes They had no conception 
of nationalism and could not hold as a barrier against civilized 
intruders who had come to build an empire The analogy of the 
situation is only m a likeness in thought of the leaders, each of 

14 Clarke, J F , Ten Great Religion* (Boston, 1871), 2 454r-456 
“ Perkins, J H, Annalt oj the West, Second edition by J M Pock 
(St Louis, 1850), p 550 
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whom imagined himself under the guidance of supernatural power 
partial to his own people It was remarked, nineteen hundred 
years ago, that God had spoken unto mankind “at sundry times 
and m divers manners " 

Tecumsoh fought to vindicate the powers of life made mani¬ 
fest in all things, and to drive a foreign host, of a different race, 
from the domain of his people His human resources were very 
feeble He could make no alliances with anyone whom he could 
trust He knew full well, after casting his lot with Proctor, 
that if they should be successful, eventually his English fnends 
would turn and rend him If he had had all the Indians then 
living in the United States, nun, women, and children, m align¬ 
ment, there would havt been only about 900,000 of them alto¬ 
gether From all the wide domain north of the Ohio River he 
could not hav< assembled 10,000 warriors because there were not 
so many The scimitar in the hands of the Bedouins and the 
scalping knife in the hands of the Shawns might balance m method 
one against the other When it carat to defending and befriend¬ 
ing prisoners, wouup, and children, after a battle or any other 
attack, lecumseh was furious in their b<half No Christian 
soldier evtr acted a more humane part under such circumstances 
than h< did, a remark that cannot truthfully be made about the 
Great Prophet of Allah, who justified using low means for what he 
thought were good ends 

Dr lames Mooney compares Mohammed’s genius with that of 
Smohallaof th< Columbia River region, who went into long trances, 
recaved messages, and founded a sect called “Dreamers '* 16 

Joan of Arc, perhaps the most remarkable, pathetic, and 
heroic instance of religious hallucinations in Europe, also belongs 
among the messiahs She combined in her own personality the 
prophetess and the ability for milxtaiy leadership A peasant 
girl who heard voices, had visions, saw light, and b# lieved herself 
under divine direction, she gamed the confidence of bishops, 
pnnees, and soldiers, and, wielding a sword which she claimed 
came to her sanctified, commanded an army, liberaltd her coun¬ 
try, and died at the stake at the age of nineteen, a conqueror and 
11 Mooney, op ext, p 719 



Tecumseh 's Illusions 


49 


a martyr She appears to have had no particular advantage 
that came through education She won by the earnestness and 
enthusiasm with which she put hem If forward If she. wire 
under the observation of a present-duy physician, ht would dis¬ 
cover m her many n osons for adjudging h<r a fit person for 
clinical observation, demanding the attention of specialists in 
neurology, psychiatry, and diseases peculiar to women “bin 
was dreamy and shy, nor did she ever learn to read or wntt M 17 
In recent tunes the outstanding character of th( nu ssiali type 
is the Last Indian, Gandhi, whose garb has a rt semblance to the 
invulnerable ghost-dancc shirts of thi Sioux His loin cloth and 
spinning wheel “art the symbols whereby he dramatizes the 
conflict which he is waging with a matonahstic west " 18 Sin¬ 
cere, but with an ostentatious show of poverty, and suffering from 
a supposed burden of wrong impost d upon his km, led by an in¬ 
ward light with a vision of a mundane, if not a heavenly, kingdom- 
come, m his behavior he reminds one of Wovoka, or Jack Wilson, 
the Paiute leader in the ghost-dance revival of 1888 Allowances 
must be made for the difference in the grades of advancimtnt 
in the two cases, but the parallelism is strikingly discernible 
It is the same inherent trait outcropping in human nature under 
similar tribal situations 

By his conduct Gandhi does not appear to 1 avc introduced 
into his campaign any ntw or peculiar features of either a reli¬ 
gious or a political nature He is merd> emphasizing by conduct 
and precept characteristics of reform that have been practiced 
before for long centuries, and fortunate will bo his passive rev¬ 
olution if some persons whose fanaticism takes a different bent 
from his own do not commit acts of violence like those which 
occurred when the ghost-dance doctnne crossed the Rocky Moun¬ 
tains 

Let comparison go a little further The Shawnee Prophe t and 
the Mahatma stand for home rule The Prophet insisted that 
whiskey and all other intoxicants be rejected by his people 

17 MacLaurin, C, Post Mortem , Essays Historical ami Medical (George 
H Doran Co , New York, 1922), p 38 

u “Betlilehem The Divine Drama, ** an editorial in The Christian Cen¬ 
tury, Deo 23, 1931, p 1614 
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Gandhi insists that the opium trade be stopped and says that 
intoxicating drink is Satan incarnate They each attempt to 
put religion into government The fundamentals of the meek 
and the truth-telling East Indian may not be very clearly under¬ 
stood by the average Christian, but they probably are no more 
mystical and difficult of comprehension than the totem, mamtou, 
clan system, and the Midewiwm of the Algonquian The political 
control of the cotton of Lancashire, the return of the spinning 
wheel, free trade, and free evaporation of salt comport exactly 
with the urging of the tribes to abandon the use of the white 
man's flint and steel and to discard the trader's blankets for 
buckskin Each reformer is a remaker of souls, the only difference 
being that the one had but the lights of an undomesticated man 
of the forest, whereas the other has the acquisitions of a culture 
that has taken on the additional complexes that are called civili¬ 
zation 

There seems to be little difference between the purport of 
Gandhi’s statement that he wanted to avoid violence and that 
non-violence was the first principle of his faith, 1 * and that of 
the founder of the ghost dance, Wovoka, who, m 1890, in the 
basin of Nevada, said “Do no harm to any one Do right 
always You must not fight ” 90 These beautiful precepts 

indicate clearly that the Indian had had contact with missionary 
preaching from the Sermon on the Mount, and Gandhi’s whole 
scheme for reform m the British Empire is an attempt at a rigid 
application of the same code 

No one doubts the sincerity and honesty of the prophets and 
messiahs They believed m themselves and justified their means 
by the ends anticipated Very few of those who have announced 
themselves the chosen ones of God, or who have visited the realms 
of the spirits, were impostors m the sense that they were using 
their alleged revelations for playing trickster or continually de¬ 
ceiving their followers They were sincere characters, although, 
perhaps, they would have been fit subjects for clinical observation 
by a psychiatrist 

*• Saunders, Kenneth, "Mahatma Gandhi,” Pacific Aftatrs (March, 1931) 
p 208 M Mooney, op at , pp 782 873 
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Whether Tecumseh regarded himself a chosen messenger 
direct from the spirit realm is questioned by writers who think 
only m terms of politics, but it is no doubt true that he was in 
sympathy with those who claimed to have revelations and that 
he yielded to what appealed to him as plausible predictions, 
especially in his earlier career He thought himself a deliverer 
of his people It is natural to overestimate qualities of persons 
who evoke our sympathies and admiration Perhaps Tecumseh 
was not so noble as the reports about him lead one to suppose 
They may be flecked with colors added by persons who have 
been a little romantic m their accounts To find the real man 
one must always winnow aWay a little chaff and discriminate 
between the probable and the unprobable With these cautions 
in mind it is safe to affirm that he was a man of character possess¬ 
ing the forcefulness that we approve of m persons of our own race 
Had he been environed in the same culture as the white people 
who opposed him, in worthiness of intention and an energy of 
purpose ho would have shown himself superior to the most of 
them and equal to any From the point of view of the philoso¬ 
pher who Is always playing upon a harp of one string to the tune 
of material civilization, Tecumseh was a mere incident, but to 
him who contemplates humanity in its wholeness, from Cro- 
Magnon to people of today, and who discerns the marks of 
ability, though darkened by the shadows of a stone-age culture, 
there is a serious interest attached to his career, although hts 
unstable union of the tribes, which after the subsidence of the 
Prophet was held together only by his own personality, in the 
nature of the case, crumbled like a robin’s egg in the beak of a 
hawk He was disillusioned when as a last hope he allied himself 
with the British, and that hope had faded before the battle of 
the Thames, which he entered wishing never to return should 
the field go against him He put off the uniform and trappings 
of a British colonel, with which he had been decorated, put on 
the buckskin of his loyal band and died as he had lived, an Indian 
brave, not an officer in the service of the Crown 

It is not very much to the credit of the pioneers, either po¬ 
litically or from a military point of view, that they won the 
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battle* of Tippecanoe or any other skirmish with the Indians who 
were few in numbers Driving them from the frontiers or worsting 
them m any manner was like driving catamounts out of trees, 
wolves away from sheepfolds, or bears from storage pits It had 
to follow from the augmenting numbers of invaders A few thou¬ 
sand Indians could not stand for more than a generation or two 
against the ever-rising tide of palefaces 
Univeubity of Michigan 
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A FAMILY is “the group of persons consisting of the parents 
and their chddrcn, whether actually living together or not” 
(Murray's dictionary) The concept may lie enlarged to embrace 
** those who are nearly connected by blood or affinity,” but Buch 
expansion makes for greater vagueness Adhering to the narrower 
definition, let us ask whether human society must a priori be 
constituted of family units The answer is negative There are 
sexually reproducing species without a semblance of family life, 
hence the segregation of husband, wife, and child into a distinct 
group remains to be empirically demonstrated As a matter of 
fact, the existence of such a unit in early man has been cate¬ 
gorically denied by many writers In the beginning, we are told, 
was promiscuity — sexual license unchecked by any restraint 
The earliest inhibitions prevented interbreeding of parent and 
child, they were followed by interdicts against he union of sib¬ 
lings (brother and sister), and so by a series of reformatory 
movements humanity finally attained the giddy heights of Vic¬ 
torian monogamy, at least in theory 

Unfortunately, wo can know nothing directly about the sex 
life of man's immediate precursor, and a comparison of primate 
behavior, though definitely ruling out certain assumptions, offers 
a minimum of positive fact for the reconst motion of ancestral 
habits A zoologist, Mr Gerrit S Miller, Jr, has recently 
brought together what is known He has proved that, contrary 
to a widespread misconception, virtually all the primates observed 
lack a rutting season Aocoidmgly, it is in the highest degree 
improbable that man's immediate forerunner mated seasonally 
Like his fellow-primates, he was presumably ready to indulge in 
amours whenever an occasion arose Furthermore, it seems that 
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recent human aberrations have their counterparts among primates, 
and their potentiality may thus well be a hentage from a fairly 
remote past 1 

From available information, however, we can gather nothing 
to test the theory of early human promiscuity Indeed, the field 
observations on the nearest anthropoids, chimpanzees and gorillas, 
are indecisive and at times contradictory as to the traits of the 
same species Reichenow, for example, credits the gorilla with 
monogamous habits, while Akeley cautiously suggests the possi¬ 
bility of polygamy “The truth is,” he wisely adds, “that people 
know little about the habits of the gorilla ” a 

Yerkes, with exemplary restraint, makes the following state¬ 
ment “Our tentative inference is that both monogamy and 
polygamy exist m one or another or all of the anthropoid types 
and that in all probability both relationships are discoverable 
in each of the manlike apes With many misgivings we propose as 
order of increasing probability of monogamic relation gibbon 
and siamang, gorilla, orang-out&n, chimpanzee Much more 
systematic, thorough, and critical investigation than has here¬ 
tofore been conducted will be essential to discover the truth 
Indicated as points of contrast among the three types of great 
ape are temporary monogamous or polygamous relations m the 
orang-outan, relatively permanent monogamous and possibly also 
polygamous relations m the chimpanzee, and m the gorilla a 
patriarchal family, with polygamy presumably m the mountain 
species and monogamy, posgibly, in the lowland species ” * 

If we know nothing more positive about existing species, 
any dogmatic conclusion as to the behavior of a hypothetical, 
extinct ancestral type seems rash indeed 

1 Miller, G , “Some Elements of Sexual Behavior in Primates and 
Their Possible Influence on the Beginnings of Human Social Development/' 
Journal of Mammalogy, 9 (1928) 278-292, idem, “The Primate Basis of' 
Human Sexual Behavior," The Quarterly Review of BtoUfgy, 0 (1931) 379-410 
After writing this paper, I find that Millers inferences are challenged by 
Dr S Zuckerman in Social Life of Monkeys and Apes (New York, 1932) The 
matter is one for soologists to decide 

1 Akeley, Carl E , In Brightest Africa (Garden City, 1925) p 247 
* Yerkes, Robert M and Ada W , The Great Apes, a Study cf Anthropoid 
Ufs (New Haven and London, 1929), p 542 f 
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On one point, however, we can be certain Whatever may have 
been the mating habits of this or that precursor of Homo sapiens, 
no believer in evolution can deny a stage of promiscuity some¬ 
where along the line, that is, of promiscuity in the technical sense 
of socially unrestrained lust Anthropologically, there is no 
“index of promiscuity/* calculated by dividing the number of 
actual mates, regardless of kinship, by the number of physically 
possible ones t rom this angle, it is a question of “all or nothing ” 
la carnal desire checked in some of its manifestations by the dis¬ 
approval of the group? If it is, there is no promiscuity, otherwise, 
there is Take the case of a male gorilla which Akeley found with 
throe females The point is not whether the male cohabited with 
all three females It is rather this Assuming two of them to be 
his daughters, would the attitude of other gorillas be one of 
indifference or not? The situation is not inconceivable even on 
the human level A widespread tale of Great Basin and Western 
Plains Indians revolves about this very theme The tnckster 
by his wiles gains access to his own daughters In the story, 
however, such behavior arouses intense moral condemnation 
Now, I, for one, fail to find evidenco for such a social consciousness 
in either Koehler's 4 or other data from the infrahuman plane 
If this interpretation holds, the anthropoids are promiscuous 
On the other hand, no known group of Homo sapiens is indifferent 
to the sex behavior of its constituent members Wherever evi¬ 
dence is adequate, matings are judged — outlawed, reprobated, 
condoned, accepted, or definitely sanctioned 1 ho definitely sanc¬ 
tioned forms of mating may be termed “marriage,” and from them 
evolves tho family Nowhere are fornication and marriage sub¬ 
merged in an undifferentiated category of animal-like “copula¬ 
tion ” 

A chasm thus yawns between Homo sapiens and the chim¬ 
panzee or gorilla At what stage of evolution, then, was the 
leap taken from unjudged to judged sex behavior? I do not know 
I venture a guess that Neanderthal man showed some discrimina¬ 
tion I so conjecture because he demonstrably had a social 
tradition as to craftsmanship, and it thus seems probable to me 
4 The Mentality qf Apes (New York, 1925) 
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that he had likewise evolved norms of social conduct I refuse 
even to guess whether Heidelberg man, Eoanthropus, Peking 
man, and Pithecanthropus displayed equal fastidiousness I am 
content to believe that, somewhere between the more remote 
anthropoid ancestor and the more immediate homimd ancestor 
whose descendants constitute geologically recent humanity, there 
was a stage of uncontrolled sexual license 

I am not sure whether I agree or disagree with Mr Miller 
as to the distance of this stage He offers the argument that living 
samples of men are specialized survivors and that many races 
have become extinct Hence, he infers, "the search among these 
specialized existing peoples for a race or tnbe living under social 
conditions that represent anything^closely resembling an unmodi¬ 
fied reflection of man's primitive mentality can have little chance 
of success " 5 Here everything hinges on the meaning of the terms 
"man," "closely," "primitive mentality" I not merely admit 
but contend that Andamanese, Fuegians, Australians, and Chuk¬ 
chi till us nothing definite about the mentality of Piltdown or 
Peking man I (mphatioally insist that no one primitive group 
represents the first hommid's mentality in unmodified form But 
if such highly specialized groups as Andamanese, Australians, 
and others, without exception exercise social control of sex life, 
then such control does not date back to yesterday nor, say, to 
4000 b c, but, presumably, to a period embracing the earliest 
samples of Homo mptens, even though some of the races of this 
species are irrecoverably removed from direct observation 

Time does not permit detailed consideration of more than 
one recent human society I shall select the Australians, whose 
anatomical inferiority and crudeness m the arts of life have made 
them a favonte starting point for speculative historians on the 
origins of the family, religion, and what not Moreover, they 
have been credited with a form of sex life that might be viewed 
as intermediate between promiscuity and obligatory monogamy, 
viz, “group marnage " This institution has been defined as 
the non-prtferentml mating of a group of men with a group 

1 Miller, G 8, “The Primate Baais of Human Sexual Behavior," The 
Quarterly Review of Biology, 6 (1931) 400 



57 


The Family as a Social Unit 

of women It would not represent promiscuity, inasmuch as 
Australians would never tolerate unions of brothers and sisters 
But anyone who favors the theory of promiscuity in Aungnacian 
or Moustenan times would naturally regard that mixture of 
polyandry and polygyny involved in group marriage as a step 
toward increasing control of mating On the other hand, so long 
as a whole group of men mat< d indiscriminately with a group 
of women, the family would remain non-existent as a social unit 

In the interests of concrr teness I shall base my statement on 
what Professor Radchffe-Brown describes as the clearest avail¬ 
able account of Australian conditions, Warner's report on the 
Murngin living west of the Gulf of Carpentaria 6 Ihis picture 
I shall eke out with supplementary data on the Austrahms and 
shall then proceed to cull relevant data from the literature on 
other groups The questions asked will include the following 
Is there a form of marriage as distinguished from cohabitation * 
If so, what are the social relations of husband and wifc> Of 
siblings? Of parent and child? 

To begin with the Australians, no Murngin is free to mate with 
whom he pleases, and in marriage he is always expected to obtain 
the daughter of his maternal uncle Failing such a one, a substi¬ 
tute of equivalent kiuship status would be sought, for example, 
the daughter of a mother’s mak cousin Potential spouses may 
be betrothed prenatally To be sure, a man wants the maximum 
number of wives safely procurable, but they are never chosen at 
random In order to make social intercourse possible for them 
at all, Australians always range individuals into kinship classes 
So, even when the Murngin raid a hostile camp the kidnaped 
women are allotted to men standing to them in the socially ap¬ 
proved relationship Similarly, adultery is almost always with a 
cousin of the prescribed category By a natural extension of these 
ideas, which rest on the social equivalence of siblings of the same 
sex, a brother inherits his elder brother's widow, and often the 
several wives of a polygynous husband are sisters or quasi-sisters 

Unquestionably there are “wrong" marriages among the 

* Warner, Wm Lloyd, " Morphology and 1 unctions of the Australian 
Murngin Type of Kinship,” American Anthropologies 32 (1630) 207-256 
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Murogin, as among ourselves Yet within certain degrees pro¬ 
hibitions are absolute and, apparently, never flouted In other 
cases strong disapproval is voiced a man who would carry 
on an intrigue with his “sister’s daughter” — actually perhaps 
his third cousin’s daughter — would be compared to a dog, and 
the woman would be liable to a severe drubbing 

Moreover, within the range of hoensed unions a distinct ideal 
may be noted A husband may have several wives, but he ought 
not to seek amours with other women, and a wife is normally 
expected to content herself with a single mate, her husband The 
social relations of spouses, furthermore, assume definite rights 
and duties A wife gathers wild fruits and small game, the 
man supplies fish, turtle, porpoise, dugong Sentimentally, com¬ 
mon devotion to the children constitutes a bond, and even apart 
from that factor indications are not lacking of an attachment 
reminiscent of romantic love 

In all this there is not the faintest suggestion of either promis¬ 
cuity or group marriage The parental relationship is extended 
so that a woman’s sister may help her suckle two babies, and, 
in general, a child looks to a maternal aunt for food and care 
This, however, develops quite naturally from the practice of 
sororal polygyny But, though the principle of sibling equivalence 
holds, the immediate family group is distinguished Thus, a 
childless husband observes food taboos, which are lifted with 
paternity, “but the child must be his own, not that of a brother ” 
(The term “own” in this context will be discussed later) It is the 
father who determines the type of initiation for his son, passes 
on the right to certain dances, and teaches the ceremonial routine 
In short, a man takes a differential interest m “his” children 

The Mumgin thus recognise a family unit, but that does not 
mean that it is our family pattern A contrast at once appears 
with regard to siblings Brother and sister can never bo on terms 
of easy familiarity A brother never sleeps in the same camp 
with her, and neither may address the other Associated with 
such taboos we find the attitude of mutual helpfulness that to 
us seems altogether intelligible A brother will give presents 
to his sister for her son and husband Two brothers cooperate 
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in economic pursuits and have a sense of joint ownership of 
property This naturally in a measure embraces wives, but with 
such qualifications as to exclude unchecked communism even 
between true brothers No younger brother appropriates a sister- 
in-law without permission The elder brother preemptively claims 
his maternal uncle's daughters When he has thus acquired two 
wives, the younger man has a strong moral claim on the next 
oldest sister of the household, and her father may urge the husband 
to waive his legal prerogative Even here there is thus definite cus¬ 
tomary law, not license But a brother's attitude cannot be the 
same as ours in a society which makes him look to lus older brother 
as the provider of a mate, either after or during his lifetime 

The family picture would be further modified by the taboo, 
universal in Australia, forbidding all social intercourse between a 
man and his mother-in-law Yet, notwithstanding the lavish 
use of such kinship terms as “father,” “brother,” etc , to embrace 
fairly remote kinsfolk, the immodiate family group is clearly 
separated from the rest of the community A prospective husband 
tries, first of all, to marry his “own” mother's “own” brother's 
“own” daughter, and the uncle provokes resentment if he marries 
off a daughter to a remote nephew 

We have seen that a married man's social status depends on 
hie having “own” children This distinction between near and 
remote kin of the same category holds throughout Remote 
“brothers” ambush and slay one another, or at least suspect 
one another as potential adulterers, but between true brothers 
there is implicit trust and unfailing devotion So in periods of 
ceremonial license distant, not “own,” brothers participate in 
the temporary exchange of wives Thus, at every step we stumble 
on clear-cut evidence for the aboriginal feeling that relationship 
to the next of kin is a thing sut generis Ihe resulting family 
w a bilateral unit since, from the child's angle, relations are main¬ 
tained with both parental sides 

The condition described by Warner is not unique, but typical 
for the island continent Malinowski's synthetic review 7 of the 

7 Malinowski, Bronislaw, The Family among the Auetrakan Aborigines, 
a Sociological Study (London, 1013) 
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earlier literature and Radchffe-Brown's more recent summary 8 
leave no doubt on that point Throughout Australia the nearest 
equivalent of our political unit, the state, is a localized "paternal 
lineage” or "horde” owning and exploiting in common a definite 
territory Such a group embraces as a permanent core a number 
of brothers with their sons, sons' sons, and so forth 1 he women 
of the group normally come from another similarly constituted 
horde Of the children the boys remain, acquiring from early 
childhood that intimate economic knowledge of the hereditary 
land which is a prerequisite to survival The girls marry outside 
their horde, so that female children are only temporary constit¬ 
uents of the group mlo which they are born Within this clearly 
defined horde, however, the aborigines recognize a lesser social 
unit, to wit, the individual family of parents and children “The 
important function of the family," says Radchffe-Brown, "is 
that it provides for the feeding and bringing up of the children 
It is based on the cooperation of man and wife, the former provid¬ 
ing the flesh food and the latter the vegetable food, so that quite 
apart from the question of children a man without a wife is in an 
unsatisfactory position since he has no one to supply him regu¬ 
larly with vegetable food, to provide hif firewood, and so on 
1 his economic aspect of the family is a most important one and 
it is partly this that explains Australian polygyny I believe that 
in the minds of the natives themselves this aspect of marriage, 
l e its relation to subsistence, is of greatly more importance than 
the fact that man and wife are sexual partners sexual 

relations between a man and a woman do not constitute marriage 
in Australia any more than they do in our own society ” 

I believe that the picture our foremost authorities give of 
Australian conditions may be generalized for recent races of man 
twelve years ago I wrote "The bilateral family is an 
absolutely universal unit of human society ” • These are strong 
words, but I still regard them as essentially correct In only 
one area of the world am I able to detect phenomena tending 

8 Radcliffe Brown, A K, “The Social Organization of Auutraltan Tnbea” 
(Oceania Monograph*, No 1, 1931), esp pp 4, 6, 11 ff , 103, 107 

• Lowie, R. H , Primitive Society (New York, 1920), p 78 
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to qualify this view In parts of Oceania ; where adoption plays 
an extraordinary r61e, children are reported to divide thur time 
more or less evenly between two homes, thus participating simul¬ 
taneously m two family groups 1 have recently taken cognizance 
of such facts, writing “In this extreme form the custom [of 
adoption] inevitably modifies the principle of the universality of 
the individual family ” 10 Let us note in passing that the excep¬ 
tions occur in highly sophisticated horticultural societies which can¬ 
not possibly be regarded as illustrating primeval usage, and that 
the exceptions rest on a custom which by definition is derivative 

The general prominence of the family cannot, of course, be 
demonstrated without passing in review one primitive society 
after another, which space does not pei out I should like, however, 
to point out one rather significant North American phenomenon 
If we examine the kinship systems of the rudest peoples m North 
America, the purely hunting tribes devoid of complex political, 
social, and ceremonial organization, we find that almost uni¬ 
formly they distinguish in speech the immediate members of 
the family from the more remote kin lhat is to say, while the 
Australians recognize the distinction m behavior, the simpler 
North American aborigines go so far as to express the sense of 
the difference in their vocabularies a father is not only treated 
differently from an uncle, but is designated by a st partite term, 
similarly, a brother is not mcluded in the same term as a cousin, 
and so forth Ihe fact that the majority of non-horticultural 
tribes from the Arctic to northern California and Nevada fail to 
merge these relatives strongly suggests that the family unit is 
clearly recognized precisely on the lowest cultural level north of 
Mexico It appears as though the family enjoyed undisputed 
ascendancy at a very early period, its significance being subse¬ 
quently modified, though never abrogated, by other forms of 
organization Thus, in Australia the partial equivalence of sib¬ 
lings of the same sex readily qualifies the character of the individual 
family, though its persistence is now demonstrated beyond cavil 

Terms for social units, such as “family,” have misleading 

l# Iiowie, It H , “Adoption, Primitive,” in Erusychpxdta of the Social 
Science*, 1 (1980) 459-460 
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suggestiveness , therefore I shall try to indicate the empirical 
range of the data properly coming under this head Let me 
first explain that the biological family is not necessarily identical 
with its social equivalent A clever wnter has recently credited 
me with a belief m the social omnipresence of the biological 
family She contrasts with this the saner view of Radcliffe-Brown, 
who, while taking the biological group as the chief point of refer¬ 
ence m a treatment of social organization, “gives due weight to 
more complex developments characteristic of many primitive 
societies ” 11 Actually, there is no conflict, what is particularly 
important, both Radchffe-Brown and I emphatically warn against 
attaching too much weight to the biological aspect of the unit 
“Bilateral” and “biological” are not synonymous terms When 
an Australian speaks of his “own” father, he does not necessarily 
mean his begetter at all, but the adult male whom he preeminently 
associated from infancy with a cert am emotional behavior, eco¬ 
nomic activities on behalf of the household, and so forth Else* 
where 1 have pointed out, on Rivers’ authority, that among the 
Toda of southern India polyandry often makes the determination 
of paternity veiy difficult But the natives do not care at all 
about biological paternity that husband who performs a certain 
rite during his wife’s pregnancy becomes legal father of all children 
borne by the woman until another huilSand goes through the 
same ceremony “Biological paternity is completely disregarded, 
for a man long dead is considered the father of a child provided 
no other man has performed the essential nte ” u So, in some 
South African tribes a man claims as his own legal issue the 
offspring of a duly purchased wife, even if she has for years been 
living in adulterous union with a lover What counts, then, is 
not the biological but the legal kinship The omnipresence of 
the bilateral family, then, means this Virtually everywhere a 
male, who is not necessarily the procreator, and a female, who is 
not necessarily the bearer, maintain preferential relations to a 
given child or number of children, thus forming a distinct unit 
within any major social group 

11 Mead, Margaret, ‘'Family, Primitive,” ibid, 6 (1931) 05-67 

“ Lowie, R H , jPrtmtftee Society, p 48 
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The fact that substitutions for biological parental relations 
are possible and even relatively frequent is precisely one of the 
most outstanding revelations winch ethnography has to offer to 
her sister science, psychology For it sweeps away once and for 
all the assumption of a paternal instinct In its place we must 
recognize a much vaguer tendency of adult males to form an 
attachment to infants of their species 

Toda and Bantu indifference to the identity of the procreator 
suffices to mark off their conception of the family from that tradi¬ 
tional in Western civilization To these natives the insistence on 
recognizing as one's children only those duly begotten by oneself 
must appear as ludicrously irrelevant physiological pedantry 
Appraisal of the children's status may rest on quite different con¬ 
siderations Among Northwest Californian Indians the equivalent 
of the Occidental bastard is the boy whose father failed to pay the 
customary bnde-pnee, for with that blot on his escutcheon he is 
never permitted to enter the men's club house 

Socially, however, the family pattern is only moderately altered 
by the lack of interest in physiological bonds I or, in the examples 
cited, one male simply supersedes another as the embodiment 
of the paternal principle In other words, a social tie of our own 
parent-child relationship category remains That category may 
be more definitely affected by a maternal clan organization 
Where such an institution occurs, the bond with the father 
and his kin is still recognized, but all children are, for certain 
purposes , reckoned as of kin only with the mother and, specifically, 
bear the name of her clan, not their father’s In this way may be 
set up a series of sentiments, of legal rights and duties, that come 
to compete with the parental tics and even enter into open con¬ 
flict with them By so doing they also inevitably clash with the 
family as an autonomous social unit This appears most clearly 
where the avunculate holds sway There the maternal uncle 
usurps, according to our notions, many paternal functions, and, 
correlatively, it is his uterine nephews and nieces that often stand 
to him in a relationship we regard as filial Thus, he, and not the 
father, may dispose of a girl's hand, he, and not the father, 
will give certain kinds of instruction to boys, and, though in some 
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patrilineal African tribes, a man's son inherits hus father’s wives, 
barring only bis own mother, certain matnlineal American and 
Melanesian groups permit a nephew to marry the widow of his 
mother's brother To take a concrete case, a Dohu in Melanesia 
cannot bequeath his name, land, status, or fruit trees to his son, 
all of them are automatically inherited by a sister's son A man 
may indeed teach his son what he knows of magical formulae, 
but to his utcnne nephew he must convey such knowledge 14 

Nevertheless, the sociological father is not abolished by avun¬ 
cular customs In the very region from which my last example 
is taken Professor Malinowski has demonstrated the depth of 
attachment linking father and son The lurid and tragic conflict 
between paternal sentiment and avuncular duty has never been 
more vividly set forth 14 

Another condition modifying the pattern of family life may be 
generalised under the head of “sex dichotomywhich mani¬ 
fests itself in many ways Among the Australian Murngin we 
found the rather widespread custom of brother-sister avoidance, 
which at once precludes one of the moat typical forms of family 
intimacy m our civilization But we also saw that such usage does 
not snap the bond which links siblings together brother and sister 
may not chat together, but they do aid each other, and the brother 
is keenly sensible of certain duties toward his sisters Another 
type of dichotomy separates husband and wife In many com¬ 
munities, for example, in South America and Oceania, spouses 
never eat together ~ an arrangement almost inconceivable to us 
Yet the Banks Islanders of Melanesia go further Among them 
virtually every adult male has bought his way into the men's 
club house, which is strictly tabooed to women, while the men 
not only lounge and work, but eat and sleep there, paying inter¬ 
mittent visits to their wives Notwithstanding this institution, 
the family still holds together, so far as a husband exercises definite 
rights over his wife and is bound to her and the children by fixed 

u Fortune, Beo, Sorcerers of Dobu the Socud Anthropology of the Dohu 
Islanders of the Western Pacific (Routtedge, 1931), p 15 

14 Malinowski, Bronislaw, Crime arid Custom m Savage Society (London 
and New York, 1926) 
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duties u Generally, we may say that the universal sex dichotomy 
as to occupation is precisely a factor that fosters the family unit, 
for such division of labor, with its frequently correlated part- 
time separation as to companionship, obviously accrues to the 
advantage of the common household 

One other significant feature must be mentioned as modifying 
family relations there may be segregation by age or status as 
well as by sex, or both forms of cleavage may be combined 
Among the Masai of East Africa the bachelors occupy a separate 
hut, where they are joined by the young girls of the village with 
whom they consort apparently ad libitum This is promiscuity 
in the popular but not in the scientific sense lor with meticulous 
care the Masai abstain from sex relations both with kinswomen 
and with their prospective wives, 1 e girls betrothed to them in 
infancy And this once more accentuates the persistence of the 
family concept lor notwithstanding the hcense of the celibates' 
corral, it is definitely expected that every youth and maiden settle 
down m marriage after they have had their fling Premarital 
freedom is followed by regular family life 18 

In other areas, for example, in parts of Australia, only the boys 
are separated from the married couples Usually this takes place 
after an initiation ceremony, sometimes at the age of seven 
Relatively young boys are thus to some extent liberated from 
parental influence and subjected to the precept and example 
of somewhat older members of their own gem ration In Samoa 
the unmarried are segregated from married folk in distinct male 
and female groups The bachelors cultivate the soil, cook for 
the masters of the several households, and perform necessary 
communal tasks 1 he female counterpart embraces widows and 
wives of commoners as well as spinsters, and seems to have grown 
out of the custom of having companions of the same age groups 
and older chaperons sleep with a chiefs favorite daughter 17 

u Rivera, W H R , The History of Melanesian Society (Cambridge, 1914), 
1 60-143, Codnngton, R H , The Melanesians Studies in Their Anthropoid 
ooy and Folk-lore (Oxford, 1891), p 101 f 

u Merkar, M , Die Masai Ethnographische Monographic ernes oslafrt 
kanischen Semitenvolkes (Berlin, 1910), pp 44, 84 

17 Mead, Margaret, “Social Organization of M&nua,” Bernice Pauahi 
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Again, among the Banks Islanders the men’s club was divided 
into degrees, membership into each being acquired by purchase 
Thus, there was a separation not merely of spouses, but of fathers 
and sons normally a man would eat neither with his wife nor with 
his children, and a mother would be dissociated from her sons 
as soon as they had entered the club house, an act which was 
rarely deferred until adolescence 

I have thus not merely admitted but stressed the diversity of 
family patterns in recent human societies This differentiation, 
however, virtually never militates against the principle that hus¬ 
band, wife, and child constitute a definite social unit set off from 
other like and unlike units in their community 

Lest the oddity of some savage arrangements make us lose 
our sense of perspective, it is well to recall historic changes in the 
concept of the “family” as held by civilised peoples Certainly 
the Chinese are not lacking in a family sense, but it is coupled 
with notions foreign to us of wifely duty, of polygyny, and of con¬ 
cubinage Scriptural patriarchs, too, were polygynous and con¬ 
cupiscent, but no one challenges the prominence of the family in 
Biblical times Much nonsense is lavished nowadays on the 
destruction of the family by industrial civilisation Yet the 
legal ties between parent and child, husband and wife, are clearly 
recognised What has happened is an alteration of the family 
ideals among large portions of our population For better or worse, 
the change from rural to urban residence, the stress of economic 
conditions, an individualistic ideology, the partial abandonment 
of traditional religious doctrines have jointly affected the re¬ 
lationships involved in the family concept In the latter half 
of the eighteenth century Dr Samuel Johnson, that paragon of 
Christian piety, laid it down as a principle that “wise married 
women don’t trouble themselves about infidelity in their hus¬ 
bands " He considered a woman who should turn the tables on 
an erring husband as “ very fit for a brothel ” These ideas, I 
believe, are no longer universally held with equal fervor What 
I should like to point out is that between the upholders of a double 

Bishop Museum 0 / Polynesian Ethnology and Natural History, Memoirs, 
Bulletin 76 (1930) 14, 92 f 
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standard and the modern sex egalitarians the difference is roughly 
like the difference between either and the Murngin or Banks Island- 
era Only those iconoclasts would fall outside the common practice 
who should consign infants to communal baby farming and who 
would not tolerate any but quite temporary sexual attachments 
Such societies have indeed been reported with much extravagance 
of vituperation, but with great frugality of proof 

A few conclusions of general interest may be summarized 

1 We know nothing whatsoever about the sex behavior of 
the immediate forerunner of modem homimds except that it very 
pibbably conformed to the generalized pnmate norm Specif¬ 
ically, if Mr Miller's summary is trustworthy, this implies the 
lack of a rutting season 

2 Though we cannot picture the sexual life of the proto- 
homixud, we may bo sure that there was a stage of promiscuity, 
l e of socially unchecked sex activity For, by definition, social 
checks are a charactenstic of culture, hence before there was a 
culture there was, m the scientific sense, promiscuity 

3 All the unequivocally rude tribes of the world — Anda¬ 
manese, Bushmen, Australians, Fuegians, Paiute — have a violent 
reaction against incest with the closest kindred It is, therefore, 
extremely probable that this sentiment is of great antiquity 

4 Nevertheless, I no longer believe, as I once did, that incest 
is instinctively objectionable to man On the one hand, I am 
assured on good legal authority that the criminal calendar of 
Western nations shows relatively many instances of paternal lust 
directed against daughters, and if only one tenth of psychoanalytic 
evidence is rated valid, the Oedipus complex remains as a factor 
to be reckoned with As regards siblings, we have at least three 
histone cases w which the supposed instinct was deliberately set 
aside — ancient Egypt, Peru, Hawaii In each of these ansto- 
cratic societies no mate was considered more appropnate for a 
ruler than his own sister, the only one, evidently, who fully shared 
his illustrious pedigree 

The aversion to incest is, therefore, best regarded as a prime¬ 
val cultural adaptation which certain individuals potentially or 
actually override in all societies and which certain sophisticated 
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societies have expressly disregarded in the interests of an inflated 
sense of aristocratic lineage 

6 There is no parental instinct No man can know instinc¬ 
tively that he is the begetter of an infant presented by his wife 
Demonstrably, savage men in many and diverse societies utterly 
and deliberately ignore the question of physiological relationship 
while emphasising that of sociological kinship The maternal 
sentiment seems to rest on a firmer basis Actually, economic 
pressure or the desire to avoid the shame of an illegitimate birth 
may be stronger Among the Murngin, "Sometimes a mother 
kills her newborn babe because it has followed too closely to her 
others and she has not enough milk to feed it ” Here, as well as 
in many other savage communities, the superstitious objection 
to twins invariably leads to the immediate killing of at least one 
of them 

What is of course universal in the interests of group survival 
is a generic interest of adults in children This sentiment, however, 
as we have just seen, is not manifested by all members of the spe¬ 
cies uniformly, but may be ignored by the superior force of utili¬ 
tarian rationalism or ideological irrationalism 

6 Every known society distinguishes between mere cohabi¬ 
tation and that socially approved form of relatively permanent 
cohabitation known as marriage It may not be superfluous to 
point out that, as there is social fatherhood without the notion 
of procreation, Co there is frequently social wifehood without 
physiological relatione A man may inherit a woman so old that 
she is unfit or undesirable from a sexual point of view, neverthe¬ 
less, she would engage in the feminine occupations with the other 
women of the household and would be entitled to protection and 
care on the part of its master To cite a concrete case, among the 
Manyika of East Africa a woman becomes the property of her 
elder sister’s eldest son “He does not cohabit with her, but 
otherwise has complete control over her He may keep her at his 
kraal, where she does the usual woman’s work for him She 
has no recognized husband, but is encouraged to have a lover or 
even several ” The children from such unions, it is interesting 
to add, are in no way under the tutelage of their biological father, 
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but are wards of the man who inherited their mother, he, and he 
alone, receives the girls' bnde-price and provides the boys with 
the wherewithal for acquiring a wife 18 

7 Apart from minor modifications or rare and highly localized 
deviations, the family based on marriage is a quite general phe¬ 
nomenon in known samples of Homo sapiens A man socially 
functioning as a father and husband practically everywhere com¬ 
bines with a woman functioning as mother and wife to provide 
for their common household and the children begotten by them 
or by legal fiction reckoned as their offspring Since this pattern 
is common precisely to the unequivocally rudest known tribes, 
it is presumably one of great antiquity in Homo sapiens How 
far back it goes in his history and to what extent it even ante¬ 
dates him, no one knows 

University of California 

*• Bullock, Charles, The Mathona the Indigenous A olives of S Rhodes ta 
(London, 1928), p 05 




NOAH'S ARK AND THE FLOOD A STUDY 
IN PATRISTIC LITERATURE AND 
MODERN FOLKLORE* 

eugene s McCartney 

O NE of the greatest short stones of the ages is that of Noah 
and the flood With kaleidoscopic rapidity there follow one 
another the events of a hundred years God's decision to punish 
man for his sins, the building of the ark, the gathenng of the ani¬ 
mals, the cataract of the heavens, the destruction of all life outside 
the ark, the long days upon the water, the sending forth of the 
birds, the rainbow, and the covenant 

The Hebrews had an unerring instinct for picturesque narra¬ 
tion, and it is to thi ir credit that they realized the possibility of 
embellishing the less vivid tales which they found among thi Baby¬ 
lonians The simple but graphic Biblical account of the flood has 
never kwt its hold upon mankind Naive people of many nations 
aro stdl filling in details 1 In fact, the Jews have never ceased add¬ 
ing strokes to the picture, for it takes about ten pages for one 
author to record the accretions with which he is familiar 1 Among 
the Greeks we find Origen, who allocates various parts of the ark 
to suitable purposes, ingenuously stating that certain details in his 
description are not contained in the Bible, but are preserved by 

* Migne’a Palrologxa Oraeca and Patrdlogia Latina are referred to by the 
abbreviations P 0 and P L , respectively 

1 See, for example, D*hnhardt, Oskar, Natunagen Bine Sammlung 
natwdeuUmder Hagen, M&rchen Fabeln und Legenden (B G Teubner, Leipzig 
und Berlin, 1907-12), SfibiUot, Paul, Le Folk-lore de Franee (E Guilmoto, 
Paris, 1904-7) 

* Ginsberg, Louis, The Legends of the Jews, translated by Henrietta Ssold 
(The Jewish Publication Society of America, Phila , 1909—), 1 167-197 The 
sixth volume was published in 1928, but it seems that the series has never 
been completed 
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tradition, and that the Bible maintains silence about things con¬ 
cerning which our reason may sufficiently instruct us 1 It has 
always been fancy, how* ver, rather than reason, which has added 
touches to the Biblical narrative One Negro story has modernized 
the ark and equipped it with a steam engine 4 

Though the account of the flood is written with engaging sim¬ 
plicity, it has not always found sympathetic readers Even m 
antiquity there were many persons who were disposed to spoil a 
good story by asking matter-of-fact questions 1 St Cyril • is bitter 
against those who consider Christian teachings mire trifles and 
talcs, and he singles out two men whose accounts of floods are not 
in accordance with the Biblical tradition 

THE SIZE AND SHAPE OP TU* ARK 

In giving Noah instructions about the dimensions of the ark 
God said (Gtnesis vi 15) “The length of the ark shall be three 
hundred cubits, the breadth of it fifty cubits, and the height of it 
thirty cubits ” 7 

People of a practical turn of mind questioned whether an ark 
of such a size could hold all the animals and all the provisions 
necessary for a whole year’s stay m it 1 A way out of the difficulty 
was proposed by Ongen, who said that Mosw, whom he regards 
as the author of Genesis, was learned m the wisdom of the Egyp¬ 
tians and that the cubit in his account was the geometrical cubit, 

* In Oeneatm Homtha II 1 (P 0 ,12 163) 

4 Bradford, Roark, OV Man Adam an’ Hu Children (Harper <fe Bros, New 
York, 1028), pp 26-33 

1 See, for example Ongen, In Geneeim Homtha II 2 (P (f , 12 163), where 
it is stated that many questions were raised about details of the story of the 
ark J ater parts of this reference (P G, 12 165) are informative See also 
St Augustine, t>e C uniat e Dei 15 27 (P L , 41 473-476) 

• Conlrn Juhanum (P G ,76 614) Verum quia nonnulli superstitioaorum 
nostra omnia dictitant futiJes nugas et fabulas esse, nullum neque ventatis 
neque prohabilitatU speciem prae ee ferentes, neceasano de illorura quoque 
scriptoribus, puta, Alexandra Poly hi store et Abydeno montionem faciam 

I have used the Latin rendering for typographical convenience 

7 In hia account of a flood Alexander PolyhUtor makes the craft of Xisu- 
thrus five stadia long and two wide See Eusebius, Chronica 1 3 (P G ,19 114) 

1 Ongen, In Gencaim Homxlia II 2 (P G , 12 166) In this reference the 
conclusion of objectors is that the story is fiction 
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which was six times as long as that of the Greeks » To other 
objectors who held that such an ark could not be fabricated 
St Augustine 10 retorted that cities of larger size had bun built 
In addition, Noah had a hundred years in which to do the work 

Again, the ark had three stones, so that the floor space was 
greatly increased It was not tnpled, howevt r, for, although the 
Bible is silent on the point, common sense leads one to conclude 
that the ark was narrower at the top in order to help m shedding 
ram and to give greater stability to the boat 11 

St Augustine says that the ark had no curving lines, but was 
rectangular (see PI I) 11 He doubtless knew that the Hebrew word 
for “ark" means “bo\ " 11 He also recogniztd that no inert man, 
depending upon his own guidance and skill, would dare to put to 
sea in a craft of this type u If, however, the vessel was un¬ 
stable, the square timbers of which it was composed were not, 
for St Augustine regards them as symbolizing the firm and steady 
lives of the saintly, since whichever way one turns them they 
are quadrate or square 14 

On some large bronze corns struck by the magistrates of the 
Phrygian town of Apamea dunng the reigns of beptimius Severus, 
Macnnus, and Philip I the ark is supplied with a lid (PI I) Noah 
and his wife are st ated within A raven is p< rching on the lid, and 
a dove with a twig in its mouth is flying toward the ark By a 
convention not rare m ancient art a second mcident in the same 
story is represented, and the rescued pair are shown after disem¬ 
barkation, with hands upraised in an attitude of prayer 14 

• Ibid (P 0 ,12 165, 167) Sec also St Augustine, De Cmiate Dei 15 27 
(P h , 41 474), Bede, Hexaemcron Liber II (P L 91 92) 

10 De Cwitate Dei 15 27 (P L , 41 474) 

11 Ongen, In Genmm HomiLia II 1 (P O , 12 Uil, 163) 

» De Cintate Dei 15 27 (P L , 41 475) 

11 See Hastings, Encyclopaedia of Religion and Ethics, 4 546, * p “Del 
uge ” The word employed in the Septuagint and the New Testament means 
* coffer” or '‘chest ” 

“ De Cuntale Dn 15 27 (P L , 41 475) 

14 Ibid 15 26 (P L, 41 472) 

14 See Pilcher, E J, “The Jews of the Dispersion in Roman Galatia,' 
Proceeding$ of the Society of Biblical Archaeology, 25 (1903) 225-233 , 250 -258 
For the literature on these coins see Cook, A B , Zeue A Study m Ancient 
Religion (Cambridge, The University Press, 1925), 2 610, note 9 
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To distinguish this Apamea from other towns of the same name 
it was called Apamea Ribotos, “Apamea of the Chest" 17 The 
justification for the use of the designs on the coins was found in 


Fio 1 A sketch on a Greek vatee, showing DanaC and her infant son Perseus 

being shut up in a cheat preparatory to being set adrift Reproduced from 

Th Schreiber, A Uat of Classical Anitqutttcs > Plate LXXIII, Figure 6 

the fact that folklore had very deftly transferred Mount Ararat 
from Armenia to Phrygia 18 

It is held that the designs were inspired solely by the narrative 
in Genesis/* but it may not be out of place to note that chests were 
the traditional vessels m which Greek and Roman heroes and 

17 Pilcher, op at , p 227 

18 We are told m Oracula SthyUtna, 1 261-262, that at the headwaters of 
the Marsyoa River in Phrygia there was a mountain called Ararat, where the 
ark remained as the waters subsided See also Pilcher, op at, p 260, and the 
reference to Julius Africanus in note 89 

11 Pilcher, op ext, p 268. 
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heroines were set adrift, for example, Auge and Telephus by her 
father Aleus,Danafi and Perseus by Acnsius 11 (goo lug 1), 
Dionysus and his mother by Cadmus, n Oedipus by King Lams, 



Fia 2 A relief from the Roman catacombs, showing Noah and his wife 
both in the ark and upon dry land Reproduced from Milanges d arcMo - 
logte, d'hietoire el de literature, 3 (1853), Plate XXX 


according to some reports, *• Rhoco, the mother of Amus, by her 
father Staphylus, u Tennes, alone or with his sister, by Cycnus » 

» Strabo 13 1 69 See Usener, H , Die Sinlflutheagen (F Cohen, Bonn, 
1399), p 87, note 1 

« Apollodoruft, Bibholheca 2 41, Hyginue Fabulae 63 A coin of Elaea 
shows a woman, presumably Dana£, in a chest that has been found by four 
fishermen See Roscher, W H , A uefuhrhches Lezikon der grtechtechen urui 
r&muchen Mythology, 1 948, s v “Danae " 

** Fausanias 3 24 3 See Usener, op at, pp 99-100 
n Scholium on Eunpides, Phoenmae 26, 28 See Usener, op at , p 90 
note 2 

u Diodorus 6 62 See Usener, op ctt , p 97, note 2 
■ Diodorus 683, Fausanias 1014.2 See Usener, op erf, pp 90-91, 
note 3 For an infant set adrift in an area see Livy 27 37 6 
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Thanks to an elaborate description by Pausamas,« the most cele¬ 
brated chest is that in which Cypsclus was concealed by his 
mother 17 Even the vessel of Deucalion is sometimes called a 
chest 28 The receptacle in which Osiris was committed to the sea 
is likewise described as a chestWith such forerunners it was 
almost inevitable that the artists of the Roman catacombs would 
represent the ark as a box 10 (Pis II III) In fact, a relief from 
the catacombs shows the two scenes depicted on the coins of 
Apamea 81 (Tig 2) 

The size of the ark has proved a matter of more than academic 
interest “In 1609, Peter Jansen of Horn in Holland built a vessel 
of the same proportions, and found that it would stow one-third 
more cargo than other ships of ordinary structure It has been 
calculated that it would contain a space of 3,600,000 cubic ft, and 
that after ^ had been set aside for storage of food, there would 
be over 50 cubic ft each allowed for 7000 pairs of animals ” « 

M 517 5 19 9 For a lengthy discussion of the chest see H Stuart Jones, 
“The Chest of Kypselos,' The Journal of Hellenic Studiee, 14(1804) 30 80 
Various scenes are reconstructed on the plate that accompanies the article 

87 Plutarch, Moralia 163 h-104 A, Herodotus 5 92 4 

** Apollodorus, Biblwthcca 17 2 (see Frazer, ad locum , for other refer 
encea), scholium on Pindar, Olynijnaca f 9 62b 

»* Plutarch, Moralia 356 C, E, 357 A 

*• See illustrations in WUpert, J , Die Malereten dor Katu&rmben Roma 
(Herder, Freiburg im Breisgau 1903), Plates 16, 56, 60, 73, 98, 104, 166, 172, 
186, 187, 190, 212, 266 

81 See Lenornmnt, Ch, “Des signoe de Christianlsme qu’on trouve sur 
quelques monuments numismatiques du ITI e stale,” Mflanges d’archtologie, 
d histotre et de IttUrature, 3 (1853) 196-202, and Plate XXX It now seems 
ridiculous that scholars had to prove that the scenes on the coins of Apamea 
represent the Biblical flood 

* Hastings and Selbie, A Dtcltonaryof the Bible, 1 149,« v “Ark of Noah * 
Another ark had been built almost a century before Jansen's bee Tylor, 
T B, Primitym Culture (G P Putnam's Sons, New Tcork, 1920), 1 131 
‘ Towards 1524, Europe was awaiting in an agony of prayerful terror a second 
deluge, prophosied for February in that year As the fatal month drew nigh, 
dwellers by the waterside moved in crowds to the hills, some provided boats 
to save them, and the President Aurial, at Toulouse, built himself a Noah’s 
Ark ” In 1931 an ark was made at Olympia, Washington, in anticipation of 
the destruction of the Pacific Coast cities by a flood A picture of it under 
construction appeared m the Mid-Week Pictorial of the New York Times 
Company, August 1, 1931, p 5 
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THE NUMBIR OF ANIMALS OF EACH KINO 

According to Genesis vu 15 there went m unto Noah “two 
and two of all flesh, wherein is the breath of life,” but the original 
commands are given thus in vu 2-3, which is based on the Jnhwist 
document 

Of every clean beast thou shall take to thee by sevens, the male and his 
female and of beasts that are not clean by two, the male and his female 

Of fowls of the air by sevens, the male and the female, to keep seed alive 
upon the face of all the earth 

One ancient doubter « concludes that there wt rt two males and 
two females of each unclean kind of animal and seven pairs of the 
clean animals He asks how space could possibly havt been pro¬ 
vided for four elephants, not to mention other animals There 
must have been a common tendency to double the number of 
animals of each species in the ark Bede » 4 opposes it and explains 
that when God said two by two he meant not twice two of each 
species, but just two, the male and ihc fcmaU Like most of us, 
he thought that there were not seven pairs of clean animals, but 
seven individuals, which left one unmated animal when they issutd 
from the ark He explains that it was intended as a sacrifice 

St Jerome u says that only the male and the female of unclean 
beasts were taken mto the ark, so that there might be no bigamy 
Among the unclean animals arc serpents, crocodiles, and lizards 

There is no doubt that some ancient critics pointed out the 
difficulty of making animals from different places and of many 
temperaments approach the ark quietly Bede " stafct s that they 

M A certain Apelles, as quoted by Ongen, In Genestm Hwmlta II 2 
(P 0,12 165) 

u Hexaemeron Liber II (P L , 91 93-94) Part of the reference is as 
follows Quod ait septena septena, non in smgultB generibua bis Bepterw sed 
septem solum mod o tolh vult, e qrnbus unum quod paribus supererat post 
diluvium Deo posset offern 

* SpteioU* i$i (P L, 22 1054) Etiam de immundis animahbus bma 
sumuntur, masculus et femma, ut ne in beatiui quldem serpentibusque croro- 
dihs ac lacertis digarma haberet lorum 

■ Ifexaetneron Liber It (P L , 91 95) Cuncta ergo animantia uno eodem 
quo die ingressa sunt in arcam, quia non Noe Uboravit ea raulto labore ac 
longo tempore ootUgere atque introduccre vel mmare m arcam, sed divmo nutu 
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entered on one and the same day, and that Noah did not have to 
struggle with them or even to threaten them At the divine com¬ 
mand they advanced without causing trouble, and also in the 
proper number 

NOT ALL ANIMAL LIFE REPRESENTED IN THE ARK 

There entered the ark “every beast after his kind, and all the 
cattle after their kind, and every creeping thing that creepeth 
upon the earth after his kind, and every fowl after his kind, every 
bird of every sort” (Genesis 7 xiv) 

As the ancients became more familiar with the physical universe 
and began to realize that there were countless forms of animal life, 
they questioned whether all could have had ancestors in the ark 
They asked not only whether small animals such as mice and newts 
entered the ark, but also whether insects such as locusts, beetles, 
flies, and fleas did so ,T 

The interpretation of the Scriptures, whether made by a 
learned theologian or by a colored preacher, naturally depends 
upon the amount of information the expositor brings to his task, 
and this m turn may hinge upon the character of scientific knowl¬ 
edge available 

The ancients, scientists and others, attributed to spontaneous 
generation the origin of almost all creatures with whose life-history 
they were unfamiliar Insects were supposed to originate from 
many kinds of decaying vegetable and animal matter, from snow, 
ram, or a damp, languid heat, fire, foul water, slime, old wax, dust, 
paper, and even from books *• 

coacta, sponte cuncfca vemebant in suo quaeque numero, praecedente 1 U 0 cum 
liberi* auig et uxonbus, ecquebantur ex ordine, ac suae manmunculae, Domino 
agente, quasi propria sponte subibant 

,T St Augustine, De CtvxtaU Dm IS 27 (P L , 41 476) Quod autem scru- 
pulommme quaen sold de mmutwmmis bettiolu, non eolum qu&les sunt mures 
et stelliones, verum ettaro quale* locustae, scarabei, muecae denlque et pulicea, 
utrum non arapbona numeri in area U1a fuerint quam qui est definltu* cum hoc 
imperaret Do us The word* in italic* show how literal-minded believers 

as well as doubters might be Insects that might be described as mxnuhmmae 
beetxolae would be almost microscopic 

“lor numerous references see McCartney, E S , “Spontaneous Genera¬ 
tion and Kindred Notion* tn Antiquity,” Traneadions and Proceeding* of the 
American Philological Association, 51 101-116 
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By an adroit use of this belief in spontaneous generation and 
by an ingenious interpretation of Genesis St Augustine proved 
that the perpetuation of insects was not dependent upon their 
entry into the ark God commanded Noah to take into the ark 
both male and female Since there were no males and females of 
living things which sprang from putrefying matter, there was no 
necessity for insects to accompany larger forms of animal life into 
the ark 16 Even the most valuable of insects, bees, were not ad¬ 
mitted, 46 because the ancients knew nothing of their nuptial 
flights 

The arguments advanced by St Augustine may not hav e been 
entirely original with him, for after the flood of classical tradition 
all forms of animal life below man were restored by spontaneous 
generation 41 It was quite natural, howtver, for St Augustine to 
think of spontaneous generation in connection with the flood He 
and other Christians debated whether God created all forms of 
insects in the original creation or whether they came into being 
only after animal and vegetable matter had begun to putrefy 41 
A much later writer concludes that God created only “potentially 
and materially” the insects that sprang from animals, especially 
dead ones 41 Eustathius Africanus 44 explains the text, “ Let the 
earth bring forth,” by rehearsing time-honored notions about 
spontaneous generation 

Toward the end of the fifteenth century it was believed that the 
May bug had not been included m the ark 44 

In the year 1474, the may-bug committed great depredations in the neigh¬ 
borhood of Herne When the authorities of the city had sought relief from the 
bishop of Lausanne, Renott de Montferrand, against this scourge, he deter 
mined to Issue a letter of excommunication, which was solemnly read by a 
priest in the churchyard of Berne “Thou irrational, imperfect creature, thou 
may-bug,” thus the letter commenced, “thou whose kind waB never enclosed 

» St Augustine, De Cmtale IM 15 27 (P L , 41 475) 

« Vnd 

41 Ovid, Mekmorphotee 1 410-437 cf Mela 191,3 

46 St Augustine, De Genet t ad Lxtleram 3 14 22-23 (P h t 34 288-286) 

46 Peter Lombard, Liber 2, Distinetlo 15 4 (P L , 192 682) 

44 P 0 ,30 959 cf Basil Hexaemeran Uber /X, 2 (P G , 29 189, 192) 

46 Rydberg, Viktor, The Magic of the Middle Agee, translated from the 
Swedish by A H Edgren (Henry Holt and Co, New York, 1879), pp 75-70 
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in Noah's ark* in the name of my gracious lord, the bishop of Lausanne, by the 
glorified Trinity through the merits of Jesus Christ, and by the obedience you 
owe the Holy Church, I command you may-bugs, all in common and each one 
in particular, to depart from all places where nourishment for men and cattle 
germinates and grows ” 

Inasmuch as mult and mulae do not have offspring, since they are 
hybrids, it would have been superfluous, according to St Augus¬ 
tine, 4 * to include them in the ark Bv hterahzmg to the utmost the 
phrase “ every creeping thing that creepeth upon the earth,” he 
barred not only creatures that live under water, such as fish, 4 ’ 
but also those that float upon it, as some birds do 

St Augustine’s quaint reasoning about hybnds has a good 
modern parallel in English folklore A Durham lad explained that 
“the magpie was a hybrid between the raven and the dove, and 
therefore, unlike every other bird and beast, had not been baptized 
in the waters of the deluge ” 4 * 

The phoenix has been excluded from the ark by Germans for 
several reasons Ont is that it was “a single, unmated creature” 
and another that it sprang from ashes 41 

Modem lore represents the Devil as saying to Noah “It’s 
bound to clear up ” *° If we may trust a Yorkshire saying, a 
Pudsey man declined Noah’s offer of a passage b< cause the fare 
was too high 61 In th< “Miller's Talc” lJ Chaucer depicts Noah 

48 De Cmiale Dei 15 27 (P L , 41 475-476) 

47 It is not without interest that at the famous Scojics trial Bryan testified 
under cross-examination that all animals outside the ark perished m the flood 
except possibly fish Fish had previously inspired some humor in connection 
with the flood About 1760 Voltaire learned of the finding of marine fossils 
in elevated districts of Europe Fearful that the discoveries would be regarded 
as confirmation of the Biblical account of the flood he combined wit and 
wisdom "to prove that the fossil fishes were remains of fishes intended for 
food, but spoiled and thrown away by travellers, that the fossil shells were 
accidentally dropped by crusaders and pilgrims returning from the Holy 
Land ” See White, as cited in note 49, 1 229 

48 Henderson, Wm , Notes on the Folk-Lore of the Northern Counties of Eng¬ 
land and the Borders (London, 1879), p 126 

48 See White, A D , A History of the Warfare of Science mth Theology tn 
Christendom (D Appleton and Co , New York, 1896), 1 39 

** Benham, W G , 4 Dictionary of Classified Quotations, p 543 

“ find 

» “Tales of the First Day,” 3538-3044 
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as experiencing trouble in getting his wife to enter the ark He 
would have bked her to have a ship to herself 

Such items of popular lore show how the thoughts of simple- 
minded people love to dwell upon the story of the ark It may, 
perhaps, be worth while to quote in this connection an aetiological 
story from a book for children,” since it conveys some suggestion 
of the frame of mmd in which folk beliefs originate 

WHY THERE ARE FOSSILIZED PUB-HISTORIC AMMAI8 

And there came [to the ark] even the hugo dinosaurs, for m those da>s 
were mighty beasts But they were too big for the door, and could not squeeze 
in 

Now Noah sorely regretted this miscalculation, but could find no way to 
help it And the dinosaurs, alas! had to be left behind But the mammoth 
and the mastodon, and the dmothenum, the palaeothcrium, and the anop- 
thenum, and the pterodactyl, and the archaeopteryx — and a host of other 
strange beasts and birds with long Latin names, — refused to go m at all, in 
spite of Noah's warnings 

AU these of course were doomed to be lost, and become fossils to be put in 
museums with stones and labels 

VARIOUS EXPEllif NCES OF ANIMALS DUIIING THE FLOOD 

Modern lore has added a number of incidents to the Biblical 
account of the days upon the water It is said that, because of its 
incessant chattering, the magpie was compelled to perch outside 
upon tho roof 14 It is also stated that the magpie is unlucky be¬ 
cause it preferred to perch outside and jabber over the submerged 
world 11 

Jewish legend adds the following items 

One animal, the refim, Noah could not take into the ark On account of 
its huge size it could not find room therein Noah therefore tied it to tho ark, 
and it ran on behind Also, he could not make apace for the giant Og, the king 
of Bashan He sat on top of the ark securely, and in this way escaped the 
flood of waters Noah doled out his food to him daily, through a hole, because 
Og had promised that he and his descendants would serve him os slaves in 
perpetuity “ 

M Smith, E Boyd, The Story of Noah*8 Ark (Houghton Mifflin Co , 1911) 

M Ingersoll, E, Birds in Legend, Fable and Folklore (Longmans, Green 
and Co, New York, 1923), p 102 

* Henderson, as cited In note 48 

M Ginsberg, as cited in note 2, I 160 
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English folklore contributes an interesting aetiologioal tale ,T 

In the days of the flood the Ark sprung a small leak, and Noah, who had 
forgotten to bring carpenter's tools on board with him, was at his wit s end how 
to act His faithful dog had followed him to the place where the leak was, and 
stood watching the influx of water In his trouble Noah seised the dog and 
crammed his nose into the leak This stopped it, but in a few moments Noah 
perceived that the dog must die if kept in this position any longer By this 
time Noah's wife had come up and was standing by his side watching what was 
taking place Noah thereupon released the dog, and taking his wife's arm stuffed 
her elbow into the crack The danger was thus averted, but a dog's nose and 
a woman's elbow will remain cold as long as the world lasts 

How did so many animals that were hostile to man and to one 
another manage to live together in the ark? All animals were 
created harmless, and they became harmful only to punish man 
for his sms and to test his character “ God oould have made them 
harmless again, just as Cybelo tamed lions ** or even as Orpheus 
pacified fierce beasts, #0 but for a Greek or a Roman Church Father 
who knew of the scores of proverbial enmities between animals 
in classical literature, it was easier to conceive of another solution, 
namely, barriers This is what Ongen did He thinks that the 
rooms of Genesis vi 14 were intended to keep the fierce and the 
tame animals apart #l It is noteworthy that the wild animals 
which Deucalion saved m his boat did him no harm M 

PROVISIONS 

The divine directions for provisions are given in Genesis vi 21 
“And take thou unto thee of all food that is eaten, and thou shalt 
gather it to thee, and it shall be for food for thee, and for them ” 
These instructions, too, caused trouble for persons of an in¬ 
quisitive disposition In the first place, storage had to be provided 

#T Wnght, E M , Rustic Speech and Folk-Lore (Oxford University Frees, 
19J3), p 227, quoting from Lowaley, B A , Berkshire Words and Phrases 
M See, for example, St Augustine, Dt Genm ad Lxteram 3 15 (P L , 
34 289 cf 290) Potuerunt ergo ista [awmalia] eti&m creata nihil nooere, 
si causa non exstitiaset vel terrendomm puniendorumque vitiorum vel pro- 
bandae perficiendaeque virtuti* Numerous references to similar material 
are given by Robbins, F E , The Hexaemeral Literature A Study of the Greek 
and Latin Commentaries on Genesis (University of Chicago Preea, Chicago, 
1912), p 3, note 4 » Ovid, Fasti 4-215—218 

** See, for example, Horace, Carmsna 3 1113, Greek Anthology 7 8 
“ In Gcnestm HormUa I! 1 (P (7, 12161) 

“ Lucian, De Dea Syria 18 
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for food sufficient to last both man and beast about a year, a big 
problem in itself To make mattcre worse, there were the different 
tastes of the animals, some of which weie carnivorous To keep 
flesh-eating animals alive, reasons Ongen,** victims must have been 
introduced into the ark in addition to the quota necessary for the 
preservation of the species 

An alternative suggestion is made by St Augustine ‘ 4 The 
carnivorous animals may have forgone their special tasti s during 
their stay in the ark and have eaten of a common mess What is 
there which hunger does not drive one to eat? Still another ex¬ 
planation is that it was in God’s power to enable the animals to 
survive without food 

A theory about the food supply is rccoided by Bedt,« who is not 
disinclined to subscribe to it The suggestion was made that Noah 
provided enough food to last for one day, and that this was divinely 
replenished day by day — like the widow’s cruse of oil Ihis 
miracle symbolizes the daily revivifying with the food of life of all 
those who are in the Church 

Bede himself holds that everything done in the ark reflects the 
miracles of divine power He asks how the eight persons in it could 
have earned food and dnnk to all the animals Ihis raises the 
problem of drinking water, about which nothing was said to Noah 
in the instructions for building the ark In addition, such a crew 
could not have kept conditions sanitary Furthermore, if birds 
and beasts had remained in one place their limbs would have 
atrophied and they would have lost the power of locomotion 
Such considerations lead Bedt to ascribe to divine omniscience the 
sustenance and salvation of the animals There is also the possi¬ 
bility that at the divine will the animals were lulled to sleep and 
remained quiescent until the day of exit « 

According to the flood story of Xjsuthrus, provision was made 
for things to dnnk as well as to eat ,7 The version of the shiftless 
Negro is still more provident In The Green Pastures t by Marc 

« In Genettim Homtha II X (P Q , 12 163) 

« De CtvticUt Dm 15 27 (P h , 41 476) 

“ Hexaetneron Liber II (P L , 91 93) “ Ilnd 

17 Eusebius, Chromca 131 (P 0 , 19 118) cocgestisque llluc eecu- 
leatis atque poculenti* 
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Connolly, Noah is afraid of the prospect of having to live with 
moccasins, “cotton-motifs,” and rattlers, and hence wishes to take 
aboard “two kags of hkker ” 88 

In a Tewish tradition Shcm thus speaks of the trouble experi¬ 
enced by the refugees aboard the ark in tending to the animals 
“The day animals had to be fed by day, and the night animals by 
night My father knew not what food to give to the little zikta 
Once he cut a pomegranate in half, and a worm dropped out of the 
fruit, and was devoured by the zikta Thenceforth my father 
would knead bran, and let it stand until it bred worms, which 
were fed to the animal ” •* 

THE EXPLORATORY BIRDS 

At the end of forty days Noah, wishing to find out whether the 
waters had receded, made use of birds (Genesis via 7-12) 

And he sent forth a raven/ 0 which went forth to and fro, until the waters 
dried up from off the earth 

Also he sent forth a dove from him, to see if the waters were abated from 
off the face of the ground 

But the dove found no rest for the sole of her foot, and she returned unto 
him into the ark, for the waters were on the face of the whole earth Then he 
put forth his hand, and took her, and pulled her in unto him into the ark 
[see Plates 1I-III] 

And he stayed yet other seven days, and again he sent forth the dove out 
of the ark 

And the dovs came in to him m the evening, and, Jo, in her mouth was 
an olive leaf plucked off so Noah knew that the waters were abated from off 
the earth 

Ami he stayed yet other seven days, and sent forth the dove, which re 
turned not again unto him any more 

In the Babylonian flood story u there are three birds 

When the seventh day approaohed, 

I sent forth a dove and let her go 

08 Pp 70-71 (Farrar 4 Rmehart, New York, 1929) 

10 Gmrberg, as cited in note 2, 1 161 

70 St Ambrose, De floe et Area Liber Unus 17 63 (P L , 14 890), gives 
Roman reasons for the selection of the raven He says that it is a prophet of 
future events and that its flight and cries are noted 

71 Rogers, R W , Cuneiform Parallels to the Old Testament (Eaton 4 Mains, 
New York, 1912), pp 97-98 



Noah*8 Ark and the Flood 


85 


The dove flew away and carac back, 

For there wan no rooting place and she returned 
T sent forth a swallow and lot her go, 

The swallow flew away and came back 

tor there was no resting place, and she returned 

I sent forth a raven and let her go, 

The raven flew away, she saw the abatement of the waters, 

She drew near, she waded, she croaked (?) and came not back 
Theu I sent everything forth to the four quarters of the hiaven T offered 
su.cn fit« 

I made a libation upon the mountain peak n 

The raven has always had an evil reputation Ihe dot trim of 
original sin is far more appropriate to it than to man Phtlo- 
Judaeus 71 says that it typifies wickedness and that it is an insolent, 
unsociable bird St Ambrose pictures it as innate ly wicked 14 and 
the dove as naturally virtuous 1 hese two birds are patU ms of 
evd and virtue 71 

Bede 74 regards the failure of the raven to return as symbolizing 
the sinner who refuses to return to t lie kingdom of God, or eve n 
the Devil In an extended allegorical interpretation of the flood 
Bede 77 explains that the raven, by not coming back to the ark 
which had sheltered it, be came a prophetic symbol of Simon, who, 
though baptized, was driven from the Church before he had it- 
ceived the favor of the Holy Spirit by the laying on of hands 
Filled with the gill of bitterness Simon carried in his heart the 
blackness of the raven rather than the innocence and simplicity 
of the dove, which was popularly supposed to have no gall ■ 

77 For references to the sending out of birds by Xisutbrus m e Eusebius, 
Chr<mica 13 (P (7, 19 115), Cjnl, Contra Jultanum Liber I (P G, 7f>51fi) 
7 * Quaeetiones et Soluttonea tn Genasxn 2 38 (cf 35) 

74 De Noe el Area Liber Unns 17 02 (P L, 14 391) Deruque egress us 
corvus non revertitur ad lustum, quia, fugitans onmis culpa est acquit at La 
nec probitati videtur et lustitiae convenire 
« Op ext , 17-18 (P t, 14 391 392) 

74 In PenUUeuchum Commentam (reneevt 6 8 (P L, 91 22G) Corvus 
dimiBsus et non reversus, figurara peccatona vel diahoh te*net ad regnum Dei 
non revertentia Sea also Hilarius Tractatus tn CXLVI Pealmum (P 1 
9,874) Corvum in formam ixsccatono constitutum esse turn cum ex area 
omissus non rednt, memimmua 

77 Hexamneron Ltber II {P L , 91 101) 

71 Tertullian, JAber de Bapttsmo 8 {P L , 1 1317) quod etiara cor- 
porahter ipso felle carcat oolumba For other references boo 1 hompson, D W , 
A Glossary of Greek Birds (Oxford, The Clarendon Press, 1895), p 140 
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It is a remarkable thing that in many parts of the world white 
is postulated as the original color of the raven and the crow T * 
In order to account for their blackness various tnbes and peoples 
tell of some misadventure with soot, a pot of paint, a bottle of ink, 
or tar In some tales the blackness is duo to punishment for black 
deeds A Rumanian legend recounts how, as the waters of the 
dclugt were subsiding, Noah sent out a raven to investigate, but 
it spent three days and nights glutting itself upon the carcass of a 
horse On its return Noah cursed it <M Thy feathers shall be like 
my heart*’ And since Noah’s heart was black [from anger], the 
raven’s feathers changed thur color forthwith and became black ” 80 

In this story the raven incurred divine displeasure by feasting 
upon carrion Iherc are other tales, with different settings, which 
relate that the blackness of the raven is a punishment for its eating 
of corpses, but 1 was greatly surprised to find in Bede « a statement 
that the failure of the raven to return to the ark was due either to 
its being prevented by the waters or to its having alighted upon a 
floating corpse Here we have an ideal setting for an actiological 
story to explain how the raven became black Obviously Bede 
knows nothing of a change in color It would seem that the ante¬ 
diluvian raven became white at a considerably later date than 
Bede’s 

A medieval Arab chronicle (of Abu Djafar Tabari) tells the 
story of the raven’s feasting upon a corpse and God’s cursing it, 
but it uses the incident to account for the raven’s fondness for 
carrion, not for its change of color « 

In the Church Fathers no animal is more extolled than the dove 

” See McCartney, E S, "Folk Tales Which Account for the Blackness 
of the Raven and the Crow/’ Pop Mich Acad Sci , Arts and Lettere, 12 (1980) 
137-148 

*• Revue de* tradition* populaire*, 9 (1894) 620 

,l In Pentatewhum Commcntani, Gteneeu 5-^8 (P L, 91 223) Quod 
autem do corvo dicitur, quod non est revenue ad Noe, aut aquia utique in 
teremptus est aut aheui mortuo cadaver! supernatant! miectus, ngmficat 
homines In immunditia cupiditatis teterrimoa, ad ilia quae foris sunt in hoc 
mundo intentos St Ambrose, De Noect Area Liber Unu* 17 (P L , 14 891), 
notes the raven's fondness for carrion Siquidem omnia lmpudentia atque 
culpa tenebrosa est et mortuis pascitur, sicut eorvus 

M Ingorsoll, Ernest, as cited in note 54, p 100 See also Ginsberg, as 
cited in note 2, 1 104 
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Perhaps none is mentioned more frequently It is a paragon of 
Christian virtues, being simple, joyful, loving, and faithful« (see 
P 93) 

In Greek stones of the flood I find but one reference to a bird 
Plutarch ,4 tells us that Deucalion, too, s i nt forth a dove Accord¬ 
ing to the mythographers whom he quotes, its retuni was a sign 
of the continuation of bad weather and its flying away meant clear 
weather Ihe attnbution of the dove to the vessel of Deucalion 
is supposed to have been due to Semitic influence 

Modern lore attributes anolhtr weather scout to the ark 
According to French lore, Noah sent tht kingfisher out after the 
dove had gone When a great wind sprang up it flew higher and 
higher in order to escapo the waves As it reach* d the blue 
firmament its gray color changed to blue On descending it came 
too near the sun and the feathers on the lower part of its body 
began to redden and burn It hasten* d down to the water to put 
out the flames, but after doing so it could nowhere find the ark, 
since Noah had used it to build a house and barn One may still 
see the kingfisher, with anguished cry, searching along streams for 
Noah’s ark or some trace of it The bird even now has the blue 
color it acquired in the firmament and the reddish breast imparted 
by the heat of the sun « 


The Biblical story says (Genesis viu 4) that when the waters 
of the flood subsided the ark finally came to rest “upon the moun¬ 
tains of Ararat” » 7 (see PI IV), but not all writers have allowed 

w An elaborate picture of its many good qualities is drawn by Cyprian, 
Liber de Umtate BcoUewe 9 (P L , 4 522) Simplex animal et laeturo, non felle 
amarum, non morsibuB saevum, non unguium laceratione violontum, hospitia 
hum ana diligere, umus domes consortium noase cum generant, mm til fill os 
edere, cum eommeant, volatibus mvicem cohaerere, communi conversation® 
vitam tuam degere, oris osculo oonoordiam pacis ttgnoscere, legem circa omnia 
un&nlmitatis unplere Hoec eet in Ecclesia noscenda simplioitos, haec ehantan 
obtmenda ut coluraba* dilcctlo fratermtatis imitetur See also ( lemens 
Alexandrinua, Paedagogt Liber / 6 (P 0 ,8 265) 

•* Mor aha 968 F “ IJsener, as cited in note 20, p 254 

* S5billot, Paul, as cited m note 1, 3 159 

17 Isidore, Btymologtae 14.8 5, is a little more specific than the Bible 
He says Ararat moos Arotenfae m quo arcam historic! post diluvium sedisse 
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it to remain there Ono ancient source •• says that it was car¬ 
ried not to the mountains of Armenia, but to the mountains of 
Taurus, which overlooked the fields of Ararat Julius Afncanus » 
puts it among the mountains of Ararat, which he knows is in Par- 
thia, but ht is aware that others assign it to Celaenae in Black 
Phrygia 

The Sibylline Oracles ,0 state that the ark came to rest on a 
mountain at the headwaters of the Marsyas Phis legend is to be 
associated with the tradition of the flood as recorded on the coins 
of Apamaa 81 

I am informed by a friend that an Armenian tradition assigns 
the resting place of the ark to Mount Sipan near Lake Van and 
that a Mesopotamian hgend locates it upon Nebel Judi, over¬ 
looking the plain of M( sopotamm •* The tribes of Assyrians, 
Arabs, Kurds, Yezidcs, and other races who live around Nobtl Judi 
used to be continually at war, but at the feast of Noah they 
gathered on the mount to offer sacrifice 

It is a striking coincidence that the craft of Deucalion likewise 
settled down for the last time in several places on Mount Par¬ 
nassus in Boeotia,** on Mount Othrys in Thessaly,* 4 on Mount 
Athos on the Chalcidian Punnaula,and, finally, on Mount Ktna 

teatantur Sec also 5 39 4, 14 3 35 In The Travels of Marco Polo the Venetian, 
Book I, Chapter IV, it is stated that the ark of Noah rented upon an exceed¬ 
ingly high mountain m the central part of Armenia 

“ Hieronymus, In haulm Prophelam 11 38 (P L , 24 389) 

M As quoted by Georgius Syncellus, Chronograph™, Corpus Scrtptorum 
Hvtlonae Byzanhnac, 12 38 {P 0 , 10 08) 

•• 1 261 267 A rather interesting version of the flood is contained in 
lines 128-282 

• l See page 73 and also Ramsay, W M , “The Legend of the Flood in 
Aparoeia," The Cities and Bishoprics of Phrygia (Oxford, The Clarendon Press, 
1896, 1897), Part II 669-672, Babelon, E, "La Tradition phrygienne du 
deluge/ Revue <k IhtsUnre des religions , 23 (1891) 374-183 lor other 
shiftmgs of the site at which the ark came to rest see Hastings and Selbie, 
Dictionary of the Bible, 1 140, s v "Ararat ” 

n The same informant tells me of an Armenian tradition according to 
w Inch the starting point of the ark was a village north of Lake Sevang 

M Pindar, Olympiaca 9 64-67, Ovid, Metamorphoses 1 310 319, Apollo- 
dorus, Bibliotheca 17 2 

M Hellanlous, as quoted by the scholiast on Pindar, Olympiaca 9 62 
M Servius on Vergil, Edogae 6 41 
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in Sicily 48 One ih reminded of the rivalry of the sevm cUicr 
in claiming to have born the birthplace of Homer 

According to a Jewish legend Noah was afraid to set foot upon 
the land even after the ark had come to rest 

1 hough the earth assumed its old form at the end of the year of punish 
ment, Noah did not abandon the ark until he received tht command of God 
to leave it He said to himself, “As I entered the ark at the bidding of C od 
so I will leave it only at His bidding ’ A ct when God hade Noah go out of 
the ark, he refused, because he feared that after he had lived main the dry 
land for some time, and begotten children, God would bring another flood He 
therefore would not leave the ark until God swore he would nevtr visit the 
caith with a flood again 87 

If wp may trust Julius Afncanus,** tlu animals issiud from tfu 
ark not in tlu order in which they had entered it, but male and 
female of each species togctlu r, just as they happened to encounter 
each other 

After landing Noah u budded an altar unto the Lord, and took 
of every clean beast, and of every clean fowl, and offered burnt 
offerings on the altar” (Genesis vm 20) In similar manner 
Deucalion, after floating about in the flood for nine days and muc 
nights, made sacrifice 88 

The site upon which Noah disembarked was called in antiquity 
'ATrojSar^piop, “Place of Descent ” 100 The name of a modern 
Armenian village, Nakhichevan, “The hirst Phic< of Landing,” 
commemorates the same event 

RELICS 

According to classical tradition, parts of the ark were sought 
for their supposed curative and magical properties (see p 91) Frag- 

88 Hyginus, Fabulae 153 Deucalion and his wife were not however, the 
sole survivor# of this flood A certain Megarua escaped by following the rrips 
of crane# ( geranoi ) to a mountain of Megara later called Gerania in memory of 
this event Hoe Pa usama# 1 40 1, Etymvlogtcon Magnum, p 228 nr l*pavua 

87 Ginsberg, as cited in note 2, 1 164-165 

88 As quoted by Georgius Syncellus (hronographia, Corpus Scrtptorum 
Historian Byzantinae, 12 39 (P 0 ,10 68) 

88 Apollodorus, Bibliotheca 17 2 

100 Josephus, Antiquitates Iudaeorum 13 5 

101 Boettlger, Louis A, “Armenian Legends ami Festivals,” Research 
Publications of the University of Minnesota , Studies in the Social Sciences, 
No 14, p 41 
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meats of the ark and even hairs from Noah's beard were among the 
countless relics venerated in churches during the Middle Ages 111 
According to a fourteenth-century writer, 1 ” even as late as the 
tune of Constantine the Romans had possession of the axe with 
which Noah built the most famous boat in history The emperor 
burled it, along with a number of other sacred relics, beneath a 
porphyry column which he had transported from Rome to Con¬ 
stantinople I am informed by an archaeologist that Noah's 
Bible is still shown in a church at Nakhichevan 

Noah himself was somewhat of an antiquarian He is said to 
have preserved in the ark a book in which Enoch predicted the 
deluge It was the first of three hundred volumes which Enoch 
composed with knowledge acquired from long residence among 
the angels 

Another legend informs us that from Adam the Stone of Foundation 
descended to Seth From Seth it passed by regular succession to Noah, who 
took it with him into the ark, and after the subsidence of the deluge made on 
it his first thank-offering Noah left it on Mount Ararat, where it was sub¬ 
sequently found by Abraham, who removed and oonstantiy used It as an altar 
of sacrifice 184 


ARMENIAN TRADITIONS 

Throughout the ages until today Armenia has been a rioh vine¬ 
yard of lore about the flood, 1 ” or about floods which were associ¬ 
ated with the Biblical deluge by pagan writers I am told by an 
Oriental scholar and by a medical missionary that the animals of 
the ark are represented on a friese which decorates the outside 
of an ancient church on the island of Akhtamar in Lake Van 
(see PI V) The Armenian tradition holds that Noah founded 
Nakhichevan and claims that a mound of earth in the city is his 
grave *« Moslems, however, have held in equal veneration a tomb 
of Noah in the Holy Land, in Anti-Lebanon on a side of the vale 

Hastings, as cited in note 13,10 656 
in Nieephorus Oalttstus, KccUtxeaetiax ffietorta 740 (P O, 1461326) 

*” Conway, M D, The Wandering Jeie (Henry Holt and Co, New York, 
1331), pp 56H57 

m Mackey, Albert 0 , An Kntydopaedia of Freematonry and Iu Kindred 
Sevnc* (Moss A Co., Phils, 1374), p. 752 

m See Boettiger, as cited in note 101, pp. 39-43. 

Hf Encyclopaedia Bntann toe, Eleventh edition, 19 1 156 
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of Coele-Syrla. 1 " It will be recalled that Zeua, too, had more 
than one grave 

Remains of the ark were shown by Armenians m the days of 
Joeephus m and even till the time of St Chrysostom 110 There 
were likewise preserved for a long while timbers of an ark which 
reached a mountain called Bans, upon which many people had 
sought refuge above the waters 111 

In folklore, things from a distance and things unique or rare 
have peculiar powers attnbuted to them by popular imagination, 
whether for good or for ill When Noah’s ark landed in Armenia 
it fulfilled both these conditions, and to it and its parts magical 
virtues were ascribed Beroeus 1,1 said that in his day there was 
still part of the ship in the mountains of the Cordyaeans and that 
people earned off pieces of pitch to be used as a protection against 
evil In an account of a flood by Abydenus a boat is driven to 
Armenia and people make amulets of the wood and wear them 
about their necks M » There is a similar statement about the boat 
of Xisuthrus. 114 

A piece of wood supposed to have come from the ark is still 
preserved “in an ancient Armenian church in the tiny village of 
Echmiasm on the borders of Turkey and Armenia ” It is “ a slab 
of petnfied wood about the sire of an octavo book n The bishop 
of the church tells “a legend that the angels deposited it in the 
church In the fourth century, taking pity on the monks, many of 
Whom had lost their lives seeking to scale Mount Ararat ” »» 

*** Stanley, A P , Sinew and Palntine t New edition (John Murray, London, 
1875), p 408 109 Anitqmiates Iudoeorum 135 

De Ptrfeda CanUti* 7 (P 0,56 288) 

111 Joeephus, AnbquttaUt ludatorum 13 6 

lu See Joeephus, Antiqwiaiee ludasorum 13 6 See also Eusebius, Chrontca 
0,19166), ubm, Praejxtralu) Bwmyduxx 9 11 (P 0,21697) 

m Eusebius, Praeparaho Bmmgskm 9 12 (P 0 , 21699) See also Euse¬ 
bius, Chromm l 38 (P 0,19116) 

m Cyril, Contra Juharmm Libor I (P 0 , 70 516) French lore seems 
equally apedfle See 84biUet, as cited in note 1, 1 392 “Prde de Sanies ea 
Alsace-Lorraine, on fait voir Tempreinte de l’arohe de No5 sur dee blocs grant- 
tUpMSw** 

w Ah Associated Pices dispatch of August 18. 1932, as published in the 
Philadelphia Pubbe Ladder of August 19, 1982 The stab was discovered by 
Carveth Wells, explorer and lecturer, who took moving pictures of it 
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As early as 1254 «■ a legend was told to prove that the ark was 
still upon the saored top of Mount Ararat and that its ascent was 
forbidden to mortal foot In order to test the credibility of the 
Holy Scriptures a monk named Jacob tried to scale the moun¬ 
tain, but through fatigue he would fall asleep and on awakening 
would find himself at the point from which he had started At 
length God had compassion upon him and sent an angel to tell 
him in his sleep that his goal was unattainable That the monk 
might have some reward for his zeal God sent to him a piece of 
the ark 117 

No one succeeded in reaching the summit of the mountain till 
1829, 111 but the Armenian peasant is still loath to believe that 
anyone has accomplished this feat With him it is an article of 
faith that the ark is still at the top, though not visible ll » 

The Christians of the time of St Augustine thought they saw a 
ritual relic of the flood in the running to and fro between the heights 
and the plains m the ceremony of the Lupercaha This part of the 
rites they regarded as representing the fleeing of people to the 
mountains as the water rose and their descent to the lowlands as it 
subsided ls# 


MYSTICISM AND ALLEGORY 

I have already had occasion to give two or three exam pie A of 
mysticism and allegory in the interpretation of the events of the 
flood, but scores of others might be added 1,1 In fact, he would be 

u * See Bryce, Sir T, Tramcaucana and Ararat (Macmillan and Co, 
London 1877), p 204 

UT Parrot, F, Journey to Ararat, translated by W D Cooley (Harper A 
Bros, New York, 1846), pp 162-163 See alto Boot tiger, as cited in note 101, 
p 41, where the story is told with some variations 

lU See Encyclopaedia Brttannica, Fourteenth edition, 2 214-215, * v 
“Ararat,” where literature on Mount Ararat Is also given An interesting 
reference is Bryce, as Cited m note 116, pp 195 208 

»• ««EC " Frater’s Magunne, New Ser , 13 (1876) 286 
» St Augustine, Zb CimtaU Zb 118 12 (P 41 569) 
m Extended references are Orlgen, In Genemm Bomtlta II (P 0 , 12 162- 
17ft), Ambrosias, De Noe et Area Zdber Unus (P t,H 368-397), St Augus¬ 
tine, Zb Citniaie Dm 15 26-27 ( P L, 41 472-476), idem, Contra Faustum 
Manichaevm, 1214 (P L, f 42202), Bede, Beteameron labor II (P L, 
91 86-103), idem, In Pentaieuchum Cotnmentani, Geneeie 5-8 (P L., 91 221- 
226), Philo-Judaeua, Qaamionm et Solutionee tn Oenenn 2 1-47 
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a resourceful person who could find some detail of the story which 
has not suffered a figurative interpretation, or suffered from it 
We are told by St Chrysostom la that the ark typified the 
Church, Noah Christ,»»the dove the Holy Spirit, the leaf of thi 
olive the kindness of Chnst It was by a quite natural process that 
the dove and the olive branch (PI VI) — or the branch alone — 
came to signify deliverance and peace lS4 The dov( was likewise 
a symbol of baptism and of the peace granted to the soul after the 
tribulations of life on earth m 

In the First Epistle of St Peter (m 20) the water of the flood 
is regarded as the symbol of baptism (see Pis II-III) Tertul- 
kan ut elaborates the picture of the ark as the symbol of the 
Church Of a part of Genesis m 17, “ and the waters in¬ 
creased, and bare up the ark, and it was lifted above the earth/* 
Bede » T makes the following interpretation “ And the waters of 
baptism and faith, multiplied throughout the whole world, raised 
the Church from the yearning for earthly things to the hope and 
desire of a heavenly life, but as the waters of tribulation beat 
against the Church, the more violently they covered everything, 
so much higher they drove it to seek the joys of another life ” 
When the ark came to rest upon the summit of the mountains 
of Ararat it was figuratively trampling under foot the acme of 
earthly pomp and approaching the joys of heaven 1 • 

The cataract from the heavens signifies the pouring forth of the 
evangelic and apostolic preaching which manifestly waters human 
hearts from above 1,1 Since the number forty is composed of ten 

m De Laearo Concto VI (P Q , 48 1087) cf the same author's In 8 
Phocam Martyr em (P 0 , 50 702) 

m Cyprian, Bptstola 63 3 {P L,4 386-387) says that the drunken Noah 
was the symbol of the passion of Chnst 

See Lowrfe, W, Monuments of the Parly Church (The Macmillan Co , 
New York, 1906), p 206 

m M&ruocht, O, Manuaie di archcologxa cntfwno (Deacl& <k C, Rome, 
1908), p 336 See also pp 316-318 

«• liber de Baptumo, Caput VIII {PI, 1 1317) 

» Ltber II (P l , 91 97) 

“* Ibid {p Zr p 91 99) Requlevit autem super monte* Armenia* quia 
caloato apice pompae mundialis, etiam in hac peregrination* vitam duceng, 
ooelestibua gaudJis anlmo propin qua t 

u * Bede, Husaemeron Ltber It (P l, 91 96) Cataractae autem coeli 
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taken four times, the Tam of forty days and forty nights represents 
the ten commandments m the four quarters of the earth Hence 
everyone everywhere may be cleansed by the nte of baptism from 
above 

If ratios mean anything the world must have been very sinful 
in Noah's day to require a baptismal ceremony of forty days and 
forty nights It took only a nine days* flood for Zeus to eleanse 
the world in the days of Deucalion and Pyrrha 1,1 

The presence of clean and unclean animals in the ark typifies 
conditions in the Church, for not all those who undergo the rite of 
baptism preserve the purity of good works 181 The raven and the 
kite and the wolf and the dog and the serpent all have their counter¬ 
parts m the Church, but no animal in the ark symbolises an idolator 
for the simple reason that there is no idolator in the Church u * 
Cypnan thought that a person outside the Church had no 
more chance of salvation than one of the victims of the deluge 
The great perfection of those who enter the Church and through 
faith and deeds worthy of their faith attain to eternal joys is sym¬ 
bolised by the great age of Noah, six hundred years 

Even the pitch which was used both within and without the ark 
has a symbolic meaning, for it signifies the safety of the Church 
from the leaking in of heresy l « 


effumonem evangelic** et apoetobcae praedioatlcmie quae manifesto de aupernia 
terrene, cords inngant dedgnant 

»• Bede, wmeron Liber //(Pi, 91 98-97) 
m ApoUodorua, Bibliotheca 17 2 
t* Bede, Hexaemeron Libor // (P h f 91 93-94) 
l * Tertullian, De IdoMalrta 24 (P L , 1 774) 

m Ltber de VnttaU Bcclee%ae (P L t 4 519) Si potuit evaders quiaquam 
qm extra aream Noe fuit, et qui extra eodeaiam fuertt evadtt* Cf Bede, Hesoe- 
meron Liber II (P L r p 1 91) qui ab Eceleai* vei fide vet opere vel utroque 
aeparatt pereunt 

m Bede, Hezaemeron Liber II (P L , 91 94) Aetas Noe magn*m eorum 
qui eoelesiam iogrediuntor et per fidem afcque actionem fide condign am ad 
oetema gaudia perveniunt, perfectkmem deagnat 

m Ibid <P L , 91 87-fiS) Bitumen eat ferventiaalmum et violentiseimum 
gluten, ouiua baec virtue eat ut ligna quae ex eo fuerlnt Hta nee venmbua exedi 
nec soUa ardor* vel ventorum fiatibua vel aquarum poaglnt inundations dle- 
aolvi, unde quid aliud myatlce in bitumlne quam constants fidel aedplturT 
Bitumtaatur autem area iotrinsecua St extrtnseoua et Me universe perfieitur 
dum at cogitations* etectorum et opera, ne uIHs vlncaotur aut dedpiantur 
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The symbolism of St Augustine *« is interesting The ark w 
without doubt a representation of the city of God, i e the Church, 
which is wandering about and which is made secure by the wood on 
which was suspended Jesus Christ, the mediator between God 
and man 

The proportions of the ark were the same as those of the human 
body, which for the sake of convenience of comparison he regards 
as either supine or prone upon the ground The length is pre¬ 
cisely ax times its breadth and ten times its height Perhaps the 
association with the human body was suggested by the classical 
canons of proportion of the human body l « 

The opening or window in the side of the ark is the wound made 
by the spear in the body of Christ at the crucifixion 

The three stories of the ark are the three sons of Noah They 
are also to be regarded as Faith, Hope, and Chanty 

Such are but a handful of the examples of Bymbohsm drawn 
by the Christian Fathers from the Biblical account of the flood 
They might be extended, but, as St Augustine says, 1 ** it would be 
a long story 

FOSSILS AND THE FLOOD 

Of the height to which the forty days' rain caused the waters to 
rise the Bible says (Genesis vii 19-20) 

And the waters prevailed exceedingly upon the earth, and all the high 
hills, that were under the whole heaven, were covered 

Fifteen cubits upward did the waters prevail, and the mountains were 
Covered 

As convincing testimony of the reality of Noah's flood the 
Christians used the fossils which were found In the interior and on 
mountains Eusebius «* says that ho confirmed with bis own eyes 

vitlorum Inounrfbus, fide! in omnibus munluntur An equally interesting refer¬ 
ence is St Augustine, Contra Fa-uttum Mamchaeum 12 14 (F £, 42 262} 

w DeCmtaUD* 1526 <P £,41472) 

m Vitruvius, 313, gives some measurements of a man placed flat upon 
his back 

u * Ibtd (F £, 41473) ted ea mine persequl longum set 

“• Chronica 11612 (P G, 19158-154) Cf Cedrenus, Hutononm 
Compendium, Corpus Scnptorum Hutoriae ByoanUnae, 35 2T cf Tertullian, 
D*PMo2(F £.,2.1088) 
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the truth of the statement that the deluge exceeded the height 
of the highest mountains When building stones were taken from 
the highest quarries on Mount Lebanon there were found in a 
perfect state of preservation fossils of various species of sea fish 
as large as hats He adds that persons who hear of these things 
interpret them each one according to his own pleasure He is 
evidently referring to pagans who used fossils as proof of the flood 
of Deucalion Isidore, 141 too, ib sure of the truth of the Bibbcal 
story because of the shells which, though found amid mountains 
remote from the sea, nevertheless show the effects of the action of 
water u * 

In discussing the significance of ‘‘a remarkable bed of marl, 
containing a thin layer of tertiary shells, extending over a con¬ 
siderable space of ground” m tho vicinity of Mount Ararat a 
modern writer says 141 

Since, then, we have the evidence of Scripture that the ark rested on Mount 
Ararat, and consequently that this portion of the earth woe flooded by the 
Deluge, which occurred at tho time of Noah, aftd os there is no reason to sup¬ 
pose that these elevated plains have ever been subsequently flooded, it does 
not seem presumptuous to imagine that this shell-bed was the result of the 
Newbie Deluge, and was deposited during the period when the accumulated 
waters remained in this portion of the world 

It has not been many decades sanoe learned men have ceased to 
regard shells and fossils as proof of the flood 144 In speaking of the 
early history of the United States J B McMaster says 141 “So 
little was known of geology that tho drift and erratic bowlders of 
the Glacial Age were cited in the sermons of the time as evidence 
of the flood so conclusive as to silence all doubters " 

In Biblical matters the uneducated have often reasoned in the 
same way, as we may see from the following quotation 

141 Etymnfagwe 18 22 2 

141 It is of interest to note that other nations have used fossils and shells 
aa proof of a flood See Fraser, Folk-Lors %n tha 014 Testament (Macmillan and 
Co, London, 1919), 1 217, 222, 245, 328, 838, ff 

u% Hamilton, W J , Researches tn Asm Mtrior, Ponius, and Armenia (John 
Murray, London, 1842), 2 387 

144 White, os cited in note 49, 1 286 of 1 226-289 
144 A History of the People of the Untied States from (he Revolution to toe 
Cunt War (D Appleton and Co, New York, 1900), 1 26 
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The Cornish tynneni hold a strong imagination, that in the withdrawing 
of Noah's floud to the sea the same took his course from east to west, violently 
breaking vp, and forcibly carrying with it the earth, trees, and rocks which 
lay anything loosely nee re the vpper face of the ground To confirme the likli- 
hood of wfch supposed truth, they doe many times digge vp whole and huge 
timber-trees, which they conceiue at that deluge to haue been overturned and 
whelmed m 

We are told m Genesis vi 4 that there were giants on the earth 
m the days before the flood In the City of God UT St Augustine 
used the evidence of fossil bones to prove that men were larger 
before the flood “But with regard to great size of body skeptics 
are very often convinced by the exposure, through lapse of time 
or the violence of streams or by various chances, of tombs in which 
incredibly large bones of the dead have come to light or from which 
they have fallen out Not only I myself but several men with me 
on the shore of Utica saw a molar so largo that if it were cut up into 
small teeth the size of ours it seemed it could have made a hundred 
But that, I believe, belonged to some giant " 

In our own country in the year 1784 “So little was under¬ 
stood of palaeontology that the bones of a mastodon dug up at 
Claverack, on the Hudson, seventy-two years before, were still 
believed to be those of a giant ” 148 

THE DISSEMINATION OF SPECIES 

Exploration and travel brought even greater trouble for the 
literal interpretation of the story of the flood Frogs might be 
found anywhere, since they sprang from the earth, but what about 
wolves and other animals which must have parents? How did they 
come to be found on islands if they were not descended from any 
animals except those preserved m the ark? Some of the islands 
could have been reached by swimming, but only the nearest ones 
Some are so far from continents that no beast could reach them 
Perhaps man transported the animals But if they sprang from 
the earth, as at the original creation, and if the earth brought forth 
animals on islands which they could not reach, then it becomes 

m Courtney, M A , Cornish FsasU and Folk- Lots (Beare and Son, Pen- 
sanoe, 1890), p 182 The quotation is given here at second hand 
w 189 (P L, 41 448) 
w MeMuter, as cited in note 145 
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dear that all kinds of beasts were in the ark not so mueh for the 
sake of re-creating their kind as to symbolize the various nations 
in the sacrament of the Church 

One of the most potent forces in breaking down the old theories 
was the discovery of America In 1590 Joseph Acosta said in his 
Natural and Moral History of the Indies «• 

Who can imagine that in so long a voyage men woulde take the paines to 
came Foxes to Peru, especially that kmde they call "Acias,” whioh ia the 
filthiest I have seene? Who woulde likewise say that they have carried Ty- 
gers and I yons? Truly it were a thing worthy the laughing at to thmke ao 
It was sufficient, yea, very much, for men driven against their willes by the 
tempest in so long and unknown© a voyage, to escape with their owne lives, 
without busying themselves to earns Woolves and Foxes, and to nourish 
them at sea 

Another writer asked how the sloth could have acquired energy 
enough to travel from Ararat to South America 111 It was also 
incumbent upon theologians to explain how the kangaroo reached 
Australia and why it is found nowhere else *« 

OTHER FLOODS 

As we have seen incidentally, there were several heterodox 
floods m antiquity, but attempts were made to identify the m with 
the Biblical deluge Thus Cyril, 14< in discussing an Assyrian ac¬ 
count of a flood, says that Noah was called Xisuthrus and that a 
second departure from truth was made in ascribing the prediction 
of the flood to Saturn instead of to the greatest deity 

Josephus *« took it for granted that all the tales of flood which 
he found in various histones referred to the Biblical one Euse¬ 
bius m quotes Josephus with evident approval Jerome «• states 
that all who write pagan history have something to say of the ark 
and the flood 

141 St Augustine, De Ctntate Det 16 7 (P L, 41 485) 

Ufl White, u cited in note 49, 1 46 1,1 /W 1 i8 M Jbtd 

m Contra Jultanum Leber I (P 0 ,76 516) See also Eusebius, Chronica 
12 9 (P 0 , 19 114) Xuuthrum eundera earn hommem qui ab Hebraei* 
Noaohua vocatur 

m Antiqwtatee f udaeorum 13 6 

Praeparatio Svangeltca 9 10 (end)-ll (P G, 21 698) 
m Liber de Situ el N omnibus Loconm Hebraxcorum (P L t 23 860) 
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For purposes of comparison the great flood of classical tradition 
is interesting, especially as it is described by Apollodorua 11T 

And when Zeus would destroy the men of the Bronze Age, Deucalion 
by the advice of Prometheus constructed a chest and having stored it with 
provisions he embarked In It with Pyrrha But Zeus by pouring heavy rain 
from heaven flooded the greater part of Greece, so that all men were destroyed, 
except a few who fled to the high mountains m the neighbourhood It was 
then that the mountains m Thessaly parted, and that all the world outside the 
Isthmus and Peloponnesus was overwhelmed But Deucalion, floating in the 
chest over the sea for nine days and as many nights, drifted to Parnassus, and 
there, when the rain ceased, he landed and sacrificed to Zeus, the god of Escape 

This flood, according to tradition, occurred in the sixty-seventh 
year after the birth of Moses »■ 

The flood of Deucalion ended wht n the waters sank through a 
cleft a cubit wide in the precinct of Olympian Farth withm the sa¬ 
cred mclosure of Olympian Zeus at Athens Eve ry year the Athe¬ 
nians threw into the opening wheaten meal kneaded with honey »• 
It seems hopeless to combat the idea of a universal deluge T he 
sise of the flood has kept pace with widening geographical knowl¬ 
edge It is a poverty-stricken area that docs not boast of a flood 
of its own Over two hundred and fifty pages have bet n devoted 
to traditions of floods by Sir James G Frazer in Folk-Lore in the 
Old Testament 1,0 Even Seneca, who so often thought the thoughts 
of the Hebrews, imagined that the final destruction of the world 
was going to be by a flood 111 

The questions that kept the early Christian lathers busy 
defending the story of the flood gathered strength and fury 
throughout the centuries lM If accumulating scientific facts put 

w Apollodorus, Bibliotheca 1 7 2 (J G Frazer's translation in the I/oeb 
Classical Library) Lucian, De Dea Syria 12-13, is interesting on the flood 
See also Frazer, J G , "Ancient Greek Stones of a Great Flood," Folk-Lore in 
the 014 Testament (Macmillan and Co , London, 1919), 1 149-174 
“• Cyril, Contra Jithanum Liber I (P 0 t 76 618) 

“* Pauaaniaa 1 18 7 On the ceremony of Jetting water down a hole in 
commemoration of the flood see Lucian, De Dea Syria 13 

u * In Volume I m Nat urates Quaeshones 3 27-29 

w » Ab recently as 1834 a certain Hermogenee' published an article called 
"Noah's Journal of the Ark " Fraser's Magattne, 9 (1834) 288-289, in which 
he quoted vereee from the Biblical account of the deluge and tned to give a 
serious, scientific evaluation of them 
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new weapons in the hands of opponents, they merely made the 
defenders more resourceful and keener for the struggle It has 
been only m the last few centuries that advocates of literalism 
have been foroed by the mass of evidence to shift their ground on 
some points and to retire from their position on others Many of 
the arguments pro and con have been marshaled in an interesting 
book by Andrew D White, A History of the Warfare of Science 
mth Theology %n Christendom lM 

There are still loud echoes of the contest A few years ago 
(1929) a professor was reported to have lost his position because m 
a chapel address he told the students that there are more than six 
hundred thousand species of animals classified and several hundred 
thousand extinct or unclassified, and that the limited engineering 
knowledge of Noah’s time would not permit the building of a boat 
capable of holding two of each species of animal 

Examples of the conflict between literalism and liberalism are 
not infrequent in the writings of the Christian Fathers, but perhaps 
that of Noah and the flood is the most satisfactory for a study of 
this kind, since it would be hard to find another which has brought 
so many clashes with expanding scientific knowledge in different 
fields The attitude which churches and people in general take 
toward the interpretation of Genesis continues, however, to be a 
reliable index of the religious and mental health of modern com¬ 
munities ,M 

University of Michigan 

IW D Appleton and Co, New York, 1896 

164 After this paper had been paged I found an additional interesting ref¬ 
erence S B&nng-Gould, Legends of Old Testament Characters from the Talmud 
and Other Sources {Macmillan and Co, London and New York, 1871), 1 116- 
142 Chapter XVHI (pp 141-142), "RelioSof the Ark," contains some curi¬ 
ous information that is pertinent to pages 89-92 of this paper Doubtless 
much similar lore is to be found in a work by Collin de Plnncy, Ugendes de 
VAnem Testament (Pans, 1861), which is not available at this time 
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Paintings fn>m the fatacumb of Domitilla dated m the first hall of the third centun, (Jig 1) and the middle of the lourth 
(Fig 2) showing Noah in a hoxlihe ark upon the waters of the deluge Reproduced from J Wilpert Die 1 faUreten 
i KalQkvmben Rom* Plates 5o and 1% ('-ee note 30) 








TOE TWIN PEAKS OF ARARAT 

Reproduced by permission of the publishers trom a volume b\ Mabel E Elliott Beginning Again at Ararat 
(Fleming H Rev ell Co , New A ork 1924) plate facing page 2t>b 



PI, AT I \ 



A tnnth-u ntur\ (hutch on the island of Akhtumu m lake \ an \monfc 
the teliefH of Biblical scenes on the ouIhmU is a frieze whuh shows the 
animUs ot the aik (<m« Uxt, p 90) I he photograph wussoeured through 
the eouttes\ of the Amcnean Board of OormniHSioners for tortign Mis 
sions, Boston Massachusetts 
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A fourth century painting from the catacomb of Domitilla showing a dovt 
the RVinbot of many Chnstian virtues (see uvt pp Kft 87, tU) Rl 
produud fiom T Wilput fht Mnlsreun der hatahatntmi Ronm Plate 1M 








THE EXCAVATIONS AT SELEUCIA 
ON THE TIGRIS 


ROBERT H McDOWELL 

T HE city of Seleucia lay on the west bank of the Tigris River in 
lower Mesopotamia, sonic sixty miles north of Babylon 
Our literary sources, largely Greek and Roman but to some extent 
Babylonian, Jewish, Syrian, and Arab, afford numerous though 
generally unsatisfactory glimpses of the life of Seleucia from 
the date of its founding, toward the close of the fourth century 
b c , to a period early in the third century a d , when all mention 
ceases Modern writers and travelers have placed the site of the 
city at a complex of mounds lying on the west bank of the 1 igro 
just opposite the rums of Sassaman Ctesiphon, and some eight¬ 
een miles below the modern city of Baghdad 

In the fall of 1927 Professor Leroy Waterman of the Uni¬ 
versity of Michigan undertook investigations south of Baghdad 
to determine the site of Opis, which, in its various phases, repre¬ 
sents one of the oldest centers of Sumenan and Babylonian 
cultures Regarding the site of the city there has been much 
dispute Strabo 1 very definitely implies that Seleucia and Opis 
occupied the same site or adjoining ones Xenophon,* on the other 
hand, in his account of the retreat of the Ten Thousand, places 
Opis some distance to the north Reliable references to the lo¬ 
cation of Opis in the cuneiform texts, checked by topographical 
surveys and by photographs taken from the air, enabled Pro¬ 
fessor Waterman to determine definitely that the remains of 
Opis and Seleucia are represented by a single complex of mounds 
lying some two miles to the west of the present Tigris bed, on 
the west bank of an old nver bed from which the Tigris diverged 
at an unknown date in the past These conclusions were con- 

1 16 1 9 * Anaixwtt 2 24 5 

lOi 
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firmed by subsequent excavation and have received general recog¬ 
nition The mounds previously thought to have represented 
Seleucia cover, m fact, the western quarters of Ctesiphon 

Under the direction of Professor Waterman excavations have 
been carried on at Seleucia every season from 1927-28 to 1931-32 
through a joint expedition of the University of Michigan, the 
Toledo Museum of Art, and, for the last two seasons, the Cleve¬ 
land Museum of Art The complex of mounds today embraces 
an area of about five square miles Originally they were larger, 
but at some period or periods since the desertion of the city 
changes in the Tigris River bed and flooding from the Euphrates 
have resulted in the washing away of portions of the mounds to 
an extent which has not as yet been determined The mounds 
attain an average height of about twenty-five feet above the pres¬ 
ent level of the plain This alluvial plain itself appears to have 
risen about the same distance during the past two and a half 
millennia Ground water is invariably found from twenty-five to 
thirty feet below the surface of the plain The lowest remains 
of occupation yet recovered within the area of the complex he 
from seven to ten feet above this water In order fully to ex¬ 
cavate the complex down to water level it would be necessary to 
remove some two hundred million cubic yards of earth and 
d6bns The maximum seasonal turnover of such materials, under 
conditions that insure the recovery and preservation of the re¬ 
mains, is approximately fifty thousand cubic yards 

The impossibility of completing the excavation of any con¬ 
siderable portion of the complex has rendered necessary a great 
amount of exploration m order to determine the areas in which 
material of the greatest value for study purposes may be ob¬ 
tained with the least duplication of results Of prime importance 
in this regard has been a series of air photographs fitted together 
into a mosaic to include the whole complex From & height 
of about six thousand feet the camera has been able to distin¬ 
guish and record the principal features of the structure of the 
city, especially in the upper, or later, phases These features, 
which for the most part are invisible to the naked eye, comprise 
the city walls, the system of streets and blocks and, to a certain 
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extent, the outline of monumental structures The technique of 
the photography of subsurface objects from the air is, of course, 
m its infancy On the mosaic large areas remain totally obscure, 
and m many instances we are unable to interpret the camera 
record Numerous trial trenches have been dug at various points 
on the complex, and two principal vertical cuts on a large scale 
have been made from the surface of the mounds to water level 
One of these cuts has been enlarged to include a whole city block, 
an area approximately 250 by 450 feet Within this block exca¬ 
vation has been carried down uniformly to a point about two 
thirds of the distance from the surface to water level Both 
vertical cuts have revealed between the surface and water level 
four distinct levels of architectural remains, each subdivided into 
two or more levels of occupation The relation of the levels to one 
another indicates that they wore not separated in time by long 
penods of disoccupation The results of the investigation of two 
areas do not, of course, establish the facts for the complex 

The objects that have been recovered m the course of the exca¬ 
vations may be divided into two categories in respect to prove¬ 
nance, those from the surface of the mounds, and those from the 
various levels of architectural remains On the surface are found, 
besides remains from the latest level of occupation, a surprisingly 
large proportion of objects from each of the lower levels Their 
presence is due principally to the building operations of the in¬ 
habitants of each level, the sinking of foundations and wells 
As a result of this process objects have been recovered that 
properly belong to levels now below water level, even the remains 
of the occupation of Opis prior to the foundation of the new city 
The following hat will illustrate the variety of objects that have 
been found, without regard to provenance The totals given are 
exclusive of the results during the excavations in 1931-32 Frag¬ 
mentary objects have been included, provided they have a value 
for the purposes of study Pottery, nearly 2,000 pieces, terra 
cotta lamps, more than 2,000, glass objects, except beads, more 
than 100, beads of all kinds, more than 3,000, objects of gold, 
silver, and bronxe, including ornaments, utensils, and figures, 
more than 650, utensils of bone and ivory, more than 300, fig- 
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ures of the same materials, more than 150, terra cotta figurines, 
nearly 3,000, statuettes and fragments of statues made of stone, 
plaster, or alabaster, 77 pieces The quantity of coins that have 
been recovered is so large that it has not been practicable to count 
them, they amount to many thousands Written material re¬ 
covered is in large measure Greek, but includes cuneiform Baby¬ 
lonian, Aramaic, Pehlevi, Synac, Cufac, and Arabic The Guhc 
and Arabic are representative of a late occupation of the mounds 
after Selcucia was in rums 

The study of the material results of the excavations is proceed¬ 
ing under the direction of the Institute for Archaeological Research 
of the University of Michigan Pending the completion of these 
studies it is, of course, impossible to formulate an adequate analysis 
of the significance that may be attached to the results Some facts 
have already been established, and many trends discerned that 
are of interest to the student of the Hellenistic East It is espe¬ 
cially important to apply the material results of the excavations 
as a check upon the references to Seleucia and the contemporary 
East in our classical sources A great deal has been accomplished 
in Germany in the way of collating such references* Unfor¬ 
tunately, interest in the trans-Euphrates lands during the period 
between the death of Alexander the Great and the nse of the Sas- 
saman Empire has been slack As a result, even standard historical 
works that mention Seleucia draw an erroneous picture of tho 
political and cultural background of the city In large measure 
this has been due to a failure to apply to passages in the classical 
writers which concern the East the same critical analysis that has 
served to elucidate obscure and conflicting accounts dealing with 
the West 

Aside from (he Greek and Roman authors, much of value for 
an appreciation of the environment in which Seleucia was de¬ 
veloped may be gleaned from Babylonian (cuneiform) texts of 
tho Scleucid and Parthian periods, and from the writings of the 

* Fabian, E E , De SeUsuna Babylonia (Leipaig, 1869), Schneider- 
wirth, J H , SeUukta am Ttgru (HeiUgenatadt, 1879), Streck, M , SeUucux 
und Kimtphon (Leipzig, 1917), and Streak, M , in Pauly-Wiaaowa, Real- 
Eneycbpddie, Zweite Reike, II, article "Seleukeia am Tigris ” 
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Arab geographers of the Middle Ages 4 But little of this material 
has found its way into standard historical works 8 Excavations 
that have been earned out at other sites m Mesopotamia and 
Babylonia during the past century have uncovinda large amount 
of material that is germane to a study of Seleucia Unfortunately, 
the interest of the excavators has been directed in large mi asurt 
to the more ancient civilizations, with the result that the upper, 
or later, levels of these si U s have received but a cursory exami¬ 
nation In the museums of Amenca and Europe a considerable 
volume of matenal from these sites may be found which is labeled 
either Neo-Babylonian or Achemenid or else Sassaman or Arab, 
but which proptrly belongs to the medial penod that was con¬ 
temporary with the life of Selcucia 

Upon the completion of the Michigan campaign at Seleucia 
and of tht study of the results, there will bo available a large 
amount of material, in itself of great value This will serve m 
addition as a means of placing in proper perspective and of corre¬ 
lating the earlier matenal, whether literary or archaeological, 
that is concerned with the same penod The short sketch of Seleu¬ 
cia that follows illustrates the interrelation of the various sources 
of our knowledge It is to bo understood that many of the con¬ 
clusions are tentative, and that all represent my personal view, 
not necessarily the official conclusions of the Expedition, which 
in many instances have not yet been formulated 

Seleucia was founded by Seleucus Nicator Regarding tins 
there is no disagreemc nt among the classical writers 9 From these 
sources, however, a definite date for the event cannot be estatv 
* Streck, M , Die oXte Landnchaft Babylonten nach den arabtschm Geo- 
grapken (Leiden, 1900) cf the description of Mesopotamia, based largely on 
the Arab writer Serapion by Guy le Strange, Journal of the Royal A matte 
Society, 1895, pp 1-76, 255-315, 739-749, Clay, A , Babylonian Records m 
the Library of J Pterpont Morgan (Yale University Press 1912-23), Schroeder, 
0, Kontrakte der SeUukidenzett au* M arka (Berlin, 1916), Strassmaier, J N , 
“Arsaciden Inschnften,” Zextechnft fiir Assynologte, 3 (1888), and others 
1 As an exception should be noted the second edition of Gnechuche Ge- 
achtchte (Berlin Leipzig, 1927), by Julius K Beloch, with especial reference to 
Vblume IV The bibliographies in Volumes VII and VIII of 1 he ( ambridge 
Ancient History are of course very full 

'Strabo 1610, Pliny, Nat Hut b 30 (5122), Appian, Syr 58, Amm 
Maroell 23 6 23, Georgius Cedrenua (in Corp Script Hut Byeant , 1 292) 
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fished In the British Museum there are two fragments of a 
tablet, the copy of an official chronicle relating to events during 
the first decade after the death of Alexander 7 Lines 0-11 of 
the Obverse read “ In the sixth year of Philip, in the month of 
Elul, the satrap of Akkad with silver of the silver plant 

and all the troops of Akkad he set there, the silver in half¬ 
shekel pieces (?) of Akkad the good doors 

of the town wall to Dur- ” farther on in the account 

(Reverse, line 8) may be read " In the midst Seleu- 
cus from Babylon to which is on the Tigris they went 
out ” The sixth year of Philip (son of Alexander the Great) 
is equivalent to 319-18 bc ‘‘Satrap of Akkad M is the title of 
Seleucus before he proclaimed himself king Half-shckil pieces 
were very small silver units Dur - is an old stem commonly used 
in Assyria and Babylonia as a term for fort or stronghold On 
the hrst passage Mr Smith comments “The doors are obviously 
needtd for some rebuilding on an old site by Seleucus 
There is nothing to show which of Seleucus' numerous foundations 
is here intended ” In reference to the second passage he states 
“It is tempting to suppose that this is the city [on the 
Tigris J for which the materials mentioned in Obverse 9-11 were 
required In that case Seleucia stood on an ancient site the name 
of which began with Bur- There is nothing to show that Seleucus 
did not begin work on Seleucia in 320 B c , but the hypothetical 
interpretation of these fragmentary lines is not sufficient evi¬ 
dence to prove that he did so ” Mr Smith was probably unaware 
of an interesting fact, that the present native name for the small 
district comprising the lands immediately around the site of 
Seleucia is “Dura” So far as the natives of the region have 
knowledge, the name has been handed down from ancient times 
As a general rule in Mesopotamia the use of the stem Bur- as a 
part of a modem plaoe-name is indicative of the close presence 
of an ancient site which comprised a stronghold of some sort s 
It is probable, therefore, that in the neighborhood of the site of 
Seleucia there existed m antiquity a stronghold The fortificar 

T Smith* Sidney, Babylonian Historical Texts (London, 1924), p 124 

* Cf Cumont, F , FouilU* dt Doura-Eirropcs (Paris, 1926), pp 10-13 
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tions of Seleucia would scarcely have received a Semitic name 
apart from that of the city, the “Dura” must have antedated 
the completion of the building of tho new foundation Opis, 
beside which the new city was built, must have been assimilated 
within it The older city last appears by name in the accounts 
of the campaign of Alexander Fh< re is no mention of its later 
destruction, the name simply disappears 9 In decrfbmg the head 
of navigation on the Tigris Strabo employs the phrase rifv 'Shnv 
kcU t$v vvv 'Ze'KebKtiav, “Opis and the present Seleucia ” l ° This 
clearly implies the unity of the two sites Now the same author 
in another passage referring to Opis characterizes it as a Ko>^rj t an 
“unwalled town,” and in describing the foundation of Seleucia 
by Scleucus ho uses the word treixurc, “he fortified,” or “en¬ 
circled with walls ” u Appian gives a rather detailed account 
of the formal act of foundation 18 He describes the army of 
Scleucus drawn up awaiting the auspicious moment for starting 
work in the presence of Selcucus and the Magi This corresponds 
with the statement in the Chronicle cited above that “all the 
troops of Akkad he set there ” Troops would not have been em¬ 
ployed to construct dwelling quarters, but rather fortifications 
Appian’s account suggests the formality of the occasion The 
distribution of largesse in connection with dedication ceremonies 
is, of course, a very ancient custom The reference in the Chroni¬ 
cle to the preparation of a quantity of silver m coins of a small 
denomination is very suggestive of such a distribution The sur¬ 
vival of the place-name Dura in reference to the immediate neigh¬ 
borhood of Seleucia and the common elements in the accounts 
from the Babylonian text and from the Greek authors point 
strongly to an identification of the Dur[ ] constructed by 
Seleucus m 319-18 b c with the first, or formal, foundation of 
Seleucia This formal foundation of the new city, so far as actual 
construction was concerned, comprised, I believe, simply the 
erection of a Seleucid stronghold at Opis, a strategic point on the 
highway to Persia This operation may have included the placing 
of walls around the old city, but was not concerned with the con- 

9 Pauly-Wiseowa, Real~Encyclopdd\e f article “Opis ” 

» Strabo 1019 11 find and 10 1 5 « Appian, Syr 58 
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struction of new residential quarters The settling m Seleucia of 
large masses of colonists is asenbed to Seleucua by the classical 
sources w That this is not true for the inhabitants of Babylon, 
who were removed to the new site by Antiochus I, has been 
demonstrated by Babylonian texts 14 The results of tht excava¬ 
tions throw interesting light on the situation Ihere have been 
recovered a number of coins and clay medallions that belong to 
the period between tlu death of Alexander and the assumption 
of the royal title by Seleucus Some of these pieces bear the types 
and the name of Alexander, they are followed by others with 
the types of Ahxander, but the name of Seleucus A few corns 
might find (heir way from other centers to a city of later date, 
but this can scarcely l>e true of the senes of clay medallions 
recovered in the excavations, which continues through the reign 
of Antiochus I accept these coins and medallions as evidence 
that the site was occupied by Seleucus from as early at 320 b c , 
whether it was called at that pc nod Opis, Dur[ j or Seleucia 
On the other hand, the great body of matcnal from Seleucia that 
concerns the development of the administrative forms of the 
Seleucid government goes back only to the time of Antiochus, 
apparently to the period of twelve years from 293 to 281 b c , 
when he was associated with his father and ruled the eastern por¬ 
tion of the empire with Seleucia as his capital 14 As has been 
stated, above, vertical cuts to water level have been made at 
two points on the dompiex The one cut revealed the remains 
of what was probably a temple area, the other formed part of the 
great residential quarter In both instances the earliest date to 
which the architecture can be assigned, by the evidence of coins 
and inscribed objects, falls within the same period, from 293 to 
281 On the basis of the evidence now available, therefore, it 
appears that a foundation was made by Seleucus on the site of 
Seleucia around 319 b c , but that the actual settlement of large 
numbers of new families, as distinct from the population of Opis, 

» Pliny 6 30 (§122), Pausaniw 1 16 3, Josephus, Ant lud 12 3 1, 18 9 ff , 
Georgius Codrenus, loc cti 

14 Smith, Sidney, op cU,p 153, RostovUeff, M , 1 Syria and the East/ 1 
The Cambridge Ancient History, 7 187-188 u Appian, Syr 62 
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and the organization of the royal civil administration m Babylonia 
took place much later It is reasonable to suppose that veterans 
whose terms of military service had expired were locattd in 
Seleucia at intervals after the formal foundation Fxtensive settle¬ 
ment, however, probably was due to the establishment of the court 
of Antiochus m Seleucia in 293 bc At what date occurrid the 
organization of the poll s of Seleucia has not yet been del* mimed 
A large Hellenic population would not have been t prmquisite 
for tht granting of a city constitution 

Seleucia, along with all of the Empire east of the Euphrates 
River, was lost to the Seleucid kings through the expansion of tht 
Parthian power This peoplt, probably originally Iranians from 
the steppes, somewhat primitive in culture but hardy and warlike, 
from a small nucleus m the region to the southeast of the Caspian 
Sea, had developed an empire in the Middle and Near East that 
for nearly four centuries was to nval Rome herself The occup i- 
tion of Seleucia by the Parthians took place at somt tune during 
the reign of the Seleucid king Demetrius II, and that of the 
Parthian, Mithradates I Cuneiform tablets are known for 144 43 
bc with tht name of Demetrius, and for 141 bc with that of 
Mithradates 16 Such table ts as a rule originated in the Babylonian 
temples, always conservativt m their policies 1 hough it is possi¬ 
ble that temple officials might continue to date their documents 
by the reign of a given king for some months after he had ceased 
to rule, they could hardly bc accused of overhaste m acknowl- 
adging the accession of a new king or, more especially, of a new 
dynasty The fact that by 141 b c tablets were being dated in the 
name of the Partluan dynasty suggests strongly that the occupa¬ 
tion of Babylonia took place as early as the preceding year 1 he 
classical sources are m this instance useless Jusfcm and Orosius 
both refir to the general advance of Mithradates, but with little 
or no detail Rawhnson, however, has noted a point of interest 
Justin takes the pains to state that certain regions to the east of 
Babylonia offered resistance to the Parthians, that he does not 
speak of fighting m the latter province may bc taken as prt sump- 

M Strfuwmaier, J N, <( Zur Chronologic dor Scleuciden," ZetUchnft fur 
Awyrwtogw, 8 (1893) 110, Bchroeder, op cU , No 3T 
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tive evidence that it surrendered without a struggle iy From the 
excavations there have been recovered a few coins of Demetrius II 
Of greater importance is the impression of a seal bearing his por¬ 
trait, that was found in a room of the latest occupation of the 
lowest (fourth) level of architecture in the city block to which 
reference has been mack The impression formed part of an 
archive of business documents The archive and building were 
destroyed by fire either dunng or just after the reign of Demetrius 
Beginning with the level next above we find the autonomous 
coinage of the city issued under Parthian suzerainty So far 
as the evidence from the excavations is concerned, it is not possible 
to determine whether the destruction occurred at the time of the 
occupation by Mithradates or shortly after This is due to the 
slight extent of the area uncovered in the lower levels Babylonia 
was rcoccupicd for short periods by Demetrius II in 140 b c , 
and by Antiochus VII in or about 130 18 During the latter 
campaign there were disturbances within the city 19 To this 
rather than to the occupation by Mithradates may be due the 
bummg of the fourth level 

With four brief exceptions Scleucia remained a part of the 
Parthian ISmpire to the end of the city^s life These exceptions 
comprise four great political and military events that have left 
their traces for the eye of the excavator About 36 A d the city 
revolted and was restored to Parthian control only after seven 
years 30 The date for the opening of the revolt has been fixed 
by Gutschmid through a careful interpretation of the chronology 
of contemporary events as related by Josephus at The results of 
the excavations have served to confirm the German author As 
has been stated above, the third level of architecture is marked 
by the presence of autonomous coins of Seleucia Parthian bronze 
pieces do not occur In the second, or later, level civic coins arc 

tr Justin 41 6, Orofllua, Paulue 5 4 16, Rawlirmon, Q , The Stxih Great 
Oriental Monarchy {London, 1873), p 77, note 2 

11 Justin 36 1 1-6, 3810 2, Orodua, Paulue 6 10, Wroth, W W , Catalogue 
of the Coin* of Parth 10 (London, 1003), p xxi 

” Diodorus Siculua 34 19 10 Tacitua, Annale 11 8~9 

31 Am Jud 18 9 8, Gutschmid, Alfred von, Gtechtchle Irons (Tubingen, 
1888), pp 124 ff 
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entirely replaced by Parthian The latest autonomous corns bear 
the date 42-43 ad, the earliest Parthian bronze that of 43-44 a d 
That is to say, an event took plaoe in 43 a d that resulted m the 
withdrawal of the right on the part of Seleucia to issue her own 
bronze coinage Corresponding to this change in the currency 
are abrupt differences m the cultures represented by the third 
and the second levels The building of the older level in the block 
was typically Hellenic, that of the second, entirely Oriental 
Though objects showing a Hellenic tradition are common in the 
earlier levels and the Oriental influence is alight, beginning with 
the first occupation of the second level the contrary is true This 
onsia that involved radical cultural as well as political changes 
can be explained only on the basis of the revolt, and the city 
must have returned to her allegiance in 43 a d If we accept 
the statement of Tacitus cited above that the revolt lasted seven 
years, the date determined by Gutschmid is proved correct 

About 110 A d the Roman emperor Trajan invaded Parthia 
and oocupied Babylonia The principal source for this narrative 
is Dio Cassius, who fails to mention Seleucia by name in his ac¬ 
count of the advance Orostus and Eutropius, however, name 
Seleucia n Later Dio describes a revolt winch broke out m the 
rear of the Roman army while Trajan lingered in southern Baby¬ 
lonia Among the rebel cities a “Seleucia” is mentioned, which 
was captured and burned in reprisal by the Romans Older 
writers such as Rawhnson have assumed that the city was Seleucia 
on the Tigris, others, represented by Streck, have held that, since 
the rest of the places mentioned lay in northern Mesopotamia, 
the reference is to a Seleucia on the Euphrates M The excavations 
within the city block have revealed the debris of a major conflagra¬ 
tion that, on the evidence of the coins which have been read to date, 
occurred between 113 and 120 a d The remains of another exten¬ 
sive fire were uncovered in the temple area, which at present may 
be dated only as of the same century The evidence, though incom¬ 
plete, is suggestive of a confirmation of Rawhnson’s assumption 

* Dio Cantus 68 36-29, Orosms, Paulus 7 12, Eutropius 8 3 

** RawUnson, op tit , p 313, Streck, in Pauly-Wlaaowa, RtaLEncy- 
clopOdtoy Zweite Reih«, II, article “Seleukeia am Tigris * ** ' 
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Another Roman army under Avidius Cassius invaded Baby¬ 
lonia in 166 a d 1 he Greek and Roman writers are unanimous 
m asserting that Seleucia was destroyed during this campaign 
Dio Cassius writes SeXeiktiap Hifydupev Ijurpijcra, Zonaras, 
Kal raOrrjy Mirpr}<rt, Ammianus Marcdhnus, iticema emtate 
Eutropius states that 40,000 prisoners were taken, and material 
for a triumph Julius Capitohnus decries an attempted excuse 
for the destruction 54 Modern commentators have always ac¬ 
quiesced in the supposition that this event to all Intents marked 
the end of the city’s exist! nee The excavations have con¬ 
firmed the capture of Seleucia m 166 67 a p , accompanied, prob¬ 
ably, by some imasurc of destruction The evidence for the 
date is furnished by caches of money hidden away when the city 
was attacked The destruction may be inferred from an extensive 
rebuilding that took place shortly after the caches had been made 
On the block that has been excavated this rebuilding resulted m 
a residence more spacious and elaborate than any of its prede¬ 
cessors Iht general evidence is clear ihat Seleucia enjoyed a 
prosperous existence after its “destruction ” 

For the third time a Roman army occupied Seleucia in 198-99 
A i) as a part of the Parthian campaign of Septimius Severus 
The narrative of this event, by Dio Cassius, does not indicate 
that the city suffered at the hands of the Romans w No evidence 
of destruction at this date has been disclosed by the excavations 
A cache of silver coins, the latest of which is dated in 198-99 a d , 
is probably to bo connected with this occupation The latest 
coins that have been recovered from the site are of the year 
214-15 a d The condition of tht remains of the uppermost level 
of architecture suggests that gradual decay rather than sudden 
destruction caused an abandonment of the city The later resettle¬ 
ment in Sassanian and Arab times riftrred to above does not 
concern the history of Seleucia 

11 Dio Cassius 71 2, Zonaraa 2 527, Amis MareelJ 23 6 23, Eutropius 
8 10, Jul CspitoL, Ihst Aug , Ver , 8 3 

* Rawhnson, op at , pp 327 ff , Gutschmld, ftp cti , p 149, Streck, loc 
at Wroth, op at t p In, Hill, Q l , Catalogue of the Greek Cot fie of Arabia , 
Mesopotamia^ and Persia (London, 1922), p cxvu 
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Seleucia was perhaps the largest city of the Hellenistic period 
Pliny, about 77 a d , estimated the population at 600,000, Orosius 
describing a period nearly a ctntury later, gives the figun as 
400,000 As quoted by Sallust, MithradaUs the Groat of Pont us 
described Seleucia as ' maximam urbium " Strabo says of Anti¬ 
och that the Syrian city was not much less powerful or smaller 
than Seleucia or Alexandria 27 lhe economic basis for the 
of Seleucia is not directly stated by any of the ancient writers 
It is generally agreed that transit trade was tin principal source 
of the wealth of the gnat Hellenistic centers 28 The geographical 
location of Seleucia determined its importance as a center of trade 
The caravan routes from Central Asia, China, India, and Persia 
converged on Seleucia Thence to tht west they spread out to 
Damascus and the Phoenician coast on the south and to the great 
porta of Asia Minor on tht north From India, Africa, and Arabia 
seagoing vessels came directly to tht wharves of Seltucia The 
Euphrates and the Tigris brought to her the produce of Mesopo¬ 
tamia and Armenia 29 

The shape of Seleucia, according to Plmy, 30 resembled that of 
an eagle with outstretched wings The same author di scribes the 
Tigris as flowing around the city It may be gat here d from the de¬ 
scriptions that Seleucia was spread out along the banks of the 
Tigris, which curved around to wash at least two sides of the city 
Reference is made by a number of the classical writers to the 
ship-bearing canal from the Euphrates which joined the Tigris 
at Seleucia According to Theophylactus, this canal served as 
a moat around that part of the city not protected by the river, 
both he and Pliny describe the canal as flowing through Seleucia 31 
It is to bt presumed that the. canal comprised two channels, one 

17 Pliny 6 30 (§ 122), Orosius, Haulue 716, Sallust, Hutt 1 4, Strabo 
16 2 5 

*• Tam, W W , Hellenistic Civilization (London 1930), p 220, Warming- 
ton, E H , The Commerce between the Homan Empire and India (Cambridge, 
1928), p 18 

■* Streck, fiMewcw und Kleeiphon , p 12, Eostovtzeff, “Syria and the 
East," The Cambridge Ancient History, 7 173, Wilcken, Ulnch, Alexander tier 
Groese (Leipzig, 1931), p 265 
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of which flowed around the walls, while the other passed through 
the city proper At an ear her date Ur of the Chaldees was pro¬ 
tected in a similar manner by river and canal w The present 
complex of mounds has been badly washed by flood waters and 
is not, therefore, indicative of the shape of the city The course of 
the older nver bed along the northern and eastern sides of the 
mounds has been traced, and the remains of the port are plainly 
visible along the eastern edge A straight depression through the 
complex within which no remains of architecture may be found 
probably represents the one channel of the canal which traversed 
the city According to Arab tradition of the tenth century, a 
bnck bridge joined the two banks of the Tigris between Seleucia 
and Ct( siphon w None of the classical writers mention such 
a bridge Polybius devotes considerable space to an account of 
the campaign of the generals of Antiochus III against Molon 
in the neighborhood of Seleucia* 4 He describes the extensive 
maneuvering along the banks of the Tigns and the collection of 
all the boats on the river by one side to prevent the passage 
by the other In view of the detailed account it is unlikely that 
a permanent bridge structure would have escaped mention in the 
narrative Yet the tradition does impress one, it is stated that 
even in Arab times the ruins of the bridge formed a menace to 
navigation in low water That some sort of bridge did exist m 
the Seieucid penod must be admitted Even at low water it is 
not practicable to ford the Tigris The traffic over the nver, both 
commercial and military, was heavy and of vital importance I 
suggest that there was ft bridge of boats retained on each bank 
by permanent bridgeheads of bnck In modern times the boat 
bndges in th$ Orient have such approaches that lead out over 
shallow water to the main channel m which the boats are swung 
It was doubtless the rums of one of these structures that formed 
the basis for the Arab tradition 

The ethnic characteristics of the population of Seleucia are 

“ Woolcy, C L , The Mu*turn Journal The University Museum, Phila¬ 
delphia, 21 (June, 1930), Part 2 
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involved We have first of all the population of Opis, that was 
assimilated within the new foundation, and the inhabitants of 
Babylon, who, according to cuneiform texts as well as classical 
sources, were removed to Seleueia w This stock was predominantly 
Semitic, although the Iranian elements resulting from the long 
occupation of Babylonia by the Achememd dynasty must not 
be overlooked Indeed there are certain indications suggestive of 
a strong Iranian influence in Opis Babylon was, of course, the 
Persian capital m Babylonia, but Opis guarded the Tigris cross¬ 
ing and the highway to Persia It must have been, therefore, a 
center of importance in the Achememd administration It is to 
be noted further that Opis was the scene of the famous banquet 
given by Alexander the Great at which he proposed a fusion of 
Greek and Iranian elements in army, politics, and religion M The 
choice of Opis as the scene of this important announcement sug¬ 
gests that Opis was a center of Iranian settlement in Babylonia 
In the account left by Appian of the foundation of Seleueia It 
is stated that SeieucuB ordered Magi to determine the propitious 
hour for the inauguration of construction* **7 Now the ttrm 
“Magi,” if properly used, refers to Iranian, not Babylonian, 
religious practice It is not impossible, however, that Appian 
used the word in a general sense for Oriental pnestB On the 
other hand, the Magi who had been present at the banquet of 
Alexander on the same spot only a few years previously were 
Persians, a part of the Iranian influence which Alexander was 
seeking to win w It is probable, therefore, that the augurs de¬ 
scribed by Appian as Magi were Iranian According to the 
narrative, the Magi attempted to deceive Selcucus concerning 
the propitious hour, but by a miracle their plot was frustrated 
Later, m their defense, the priests identified themselves with the 
locality and with the people around the new site If, then, the 
Magi were Iranian, the same element must have been influential, 
perhaps predominant, in Opis It must not be forgotten that 
the wife of Seleucus, the mother of Antiochus, was an Iranian 

* Smith, op cU t P 153, Pliny 6 30 (f 122), Pausanme 1 16 

* Wilcken, op oti , pp 206-210 ,T Appurn, Syr 58 
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pnncess, whom Seleucus married as a part of Alexander’s pro¬ 
gram for the fusion of Greek with Iranian S9 It is not unnatural, 
therefore, that her influence would be felt in the location of a 
site for the new capital In the course of the excavations there 
was uncovered the stone base of a column decorated in a motif 
distinctively Persian of the Achememd penod Since stone 
quarries were not native to Babylonia, the use of this material 
m construction is indicative of a building of great importance 
This piece, consequently, must be presumed to represent the 
remains of a Persian palace m Opis The evidence as a whole 
is sufficient to establish a strong presumption that Opis con¬ 
tributed to Seleucia a considerable Iranian element 

The classical writers as a whole stress the preponderantly 
"Greek” character of Seleucia Pliny, writing about 77 ad, 
stated that Seleucia still retained “Macedonian manners [moa']”, 
Tacitus remarked, probably about 115 ad , that the city "still 
bears the impress of its founder, Seleucus, and has never lapsed 
into barbarism”, Dio Cassius testified, m the period between 212 
and 225 a d , that Seleucia was a city "having even at the present 
day chiefly a Greek population At first glanoe this appears to 
be convincing testimony, and the greater number of modern writers 
have thought of Seleucia as the center of Greek life and culture 
m the Orient to the end of its existence Certain contradictions, 
however, appear in the classical sources themselves Pliny and 
Pausamas have been cited as stating that the population of Baby¬ 
lon was removed to Seleucia Babylon had been the greatest 
city of the world It is difficult to believe that the Greek element 
m Seleucia outnumbered the Orientals drawn from both Babylon 
and Opis to the extent that Dio Cassius implies Owing to the 
large Jewish population of Babylonia and to the close relations 
maintained by them with Jerusalem, Josephus was probably in 
closer touch with conditions m Seleucia than were contemporary 
Greek and Roman wnters The Jewish author states that Seleucia 
"was inhabited by many of the Macedonians, and by more of the 
Greeks, not a few of the Syrians also dwelt there " It Is generally 

»• Arrian 7 4. 

w Pliny 6 30 (§ 122), Tacitus, Atwwk 6 l, Dio Cassius 40 16 



Excavations at Seleucia 


117 


agreed that by “Syrians” is to be understood “natives” 41 In 
the same chapter Josephus relates that the Jews of towns around 
Seleucia fled into the city to avoid persecution, and that the 
“natives” of Seleucia, that is, the Babyloman-Iraman element, 
by the help of these refugees were able to wrest the power from 
the “Greeks ” That a group of refugees was able to overturn the 
balance of power for the control of Seleucia indicates that there 
was no great difference in the strength of the two parties, “Greek” 
and “native ” The events of which Josephus wrote took place 
in the first half of the first century a d , prior to the periods in 
which Pliny, Tacitus, and Dio Cassius made their estimates of 
the character of the city's population 

The results of the excavations throw considerable light on the 
problem It has been stated that four levels of architecture have 
been uncovered in the city block Each level represents one build¬ 
ing, occupying the whole of the block and forming the residence 
of private individuals of standing in the community Tin fourth, 
or lowest, level covers the period during which the city formed a 
part of the Seleucid Empire The third level coincides with the 
period of the autonomy of Seleucia within the Parthian Empire, 
from about 142 b c to 43 a d The second and first levels repre¬ 
sent the rest of the city's existence The architecture of the 
fourth level and the objects found in association with it are defi¬ 
nitely Hellenic The third level remains Hellenic in respect to the 
architecture, but we begin to find -heri material that indicates 
a partial Hcllernzation of Oriental elements In the second level 
there comes a complete break The architecture is character¬ 
istically Oriental, and the associated objects show little or no 
Hellenic influence This condition persists through the first level 
On the site of the second vertical cut the architecture of the upper 
levels appears to be similar to that of the corresponding levels 
in the block, that is, Oriental It has not been possible to judge 
of the culture represented by the lower levels m this cut The 
objects uncovered in the numerous tnal trenches, sunk as a rule 
into the upper two levels, are characteristically Oriental 

4 * Josephus, Ant IiuL 18 9 8 See Strode, in Pauly Wissowa, Real-Ency- 
clopddie, Z write Bahe, II, article “Seleukeia am Tigris " 
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Several hundred seal impressions found in rooms of the fourth 
level m the block constitute an important body of evidence The 
impressions represent seals of business men in Seloum, probably 
merchants or executives of rather more than average importance 
The group possessed a culture decidedly Hellenic rather than 
Hellemsed, but included a very few individuals who were Baby¬ 
lonian or Iranian To judge by the motifs of their seals, there 
was little or no military tradition The great* r part of the types 
rt presented deities, of whom Athena was the favonte, followed by 
Apollo and Artemis None of them are of a bacchanalian charac¬ 
ter, nor are any obscene The wanderings of Ulysses appear to 
have exercised an unusually strong hold upon their imaginations 
The evidence afforded by the excavations points to a deep 
impnnt of Hellenism upon the character of the population during 
the third and second centuries b c and to the predominance in 
the life of the city of individuals actually of Greek or Macedonian 
descint A proctss of Hellenieation of native families must have 
been operative from an early period The results of this were 
beginning to show in the character of the culture of the city during 
the first century b c and the opening years of the succeeding cen¬ 
tury About 43 ad the effects of this process, tog<thcr with all 
Hellenic influence, appear to have been wiped out, to be replaced 
by a culture that was essentially indigenous, that is, Babylonian, 
with which were mingled elements showing Iranian and Central 
Asian tradition This tremendous change can be satisfactorily 
explained only by an assumption that from the beginning there 
was m the population a large native element During the period 
of the vigor of western domination this important group had been 
submerged anjl unable to express itself For brief periods it 
might come to the surface in revolt, as it did under Molon toward 
the Close of the third century b c Each succeeding rebel against 
constituted authority, whether Seleucid or Parthian, Timarchus, 
Himerus, Mithradatcs, Tindates, appears to find support, from 
one party in Scleucia, the u native” group The great revolt 
ending in 43 a d was directed primarily against the traditional 
ruling class, the Hellenic and Hellenized elements, and resulted 
in the displacement of a diluted Hellenic civilisation by a revived 



Excavations at Seleucia 


119 


native culture Ihe full weight of the evidence afforded by the 
excavations supports this interpretation of the history of StUucia 
The classical sources themselves, if subjected to a critical study, 
requiri such an interpretation When Tacitus, Pliny, and other 
writers state that in their time heleucia was predominantly Greek, 
they are simply repeating what had been recorded by earlier 
authors and travelers The contradictions on the part of the classi¬ 
cal writers are due largely to this tendency to repeat what they 
have themselves read in earlier works now lost The narrative 
of events concerning Seleucia is, on the whole, accurate, but the 
opinions and conclusions copied from the older writers no longer 
apply to the Seleucia that was contemporary with their successors 
An epitome of the history of Seleucia may be found, however, 
in two quotations, one from Josephus, who was in close touch 
with Babylonia, the other from Tacitus, the most reliable of our 
sources “Now the way of Living of the people of Seleucia who 
were Greeks and Syrians [i e natives] was commonly quarrel¬ 
some and full of discords, though the Greeks were too hard for 
the Syrians”, 42 and, “ when the two [1 o parties m the city] 
fall out, each seeks help agamst the other and the ally called in to 
help the one ends by lording it over both ” 44 

Exactly why Stleucia became deserti d we do not know How¬ 
ever, the practically < xclusive basis of the city’s greatness was com¬ 
mercial supremacy, which in large measure appears to have been 
due to the foreign elements with whom it originated Unrecog¬ 
nized by Tacitus and Josephus, the final political victory rested 
with the indigenous substratum of the population, and this 
native culture, that by its rebirth and growth to power over¬ 
whelmed the influence of the West, may in so doing have lx come 
the author of its own destruction 

Univbrsity op Michkjan 
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SOME IMPLICATIONS OF AGRICULTURAL 
PLANNING 


VIADIMIR P TIMOSHENKO 

T HE problem of economic planning has become real during 
recent years because the entire world has been passing 
through a period of economic depression From many sides may 
be heard predictions of the end of the capitalistic system as a 
result of its anarchistic character and the economic chaos peculiar 
to it These objections to the system are not new They are very 
similar to those made of the capitalistic system during the decadt s 
just following the period of the Napoleonic wars The first senous 
criticism of the modem capitalistic organization was made in 
1819 by Simondc de Sismondi, 1 who discovered for economic 
science the phenomenon of economic crisis His criticism was 
followed later by socialistic wnters of that period 

The present post-war maladjustment, which resulted not only 
m the world-wide business depression, but also in the world-wide 
agricultural crisis, demonstrated once more in a very acute way 
the so-called anarchistic character of competitive society On 
the other hand, the experience of planned economy in Soviet 
Russia aroused particular interest in economic planning Persons 
only superficially acquainted with the present economic system 
of Russia are impressed with its planned economy However, 
an attentive study of it, especially of the planning of agricultural 
production, awakens very serious doubts as to its advantages in 
general and to agricultural planning in particular 

It is necessary to point out here some peculiarities of agricul¬ 
ture which make the planning unusually difficult As one of the 
most important of these may be mentioned its greater dependence, 

1 No uvea ux principea d’faonomta pohlique 2 vote 
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as compared with manufacturing, upon natural conditions This 
dependence manifests itself in two forms 

(а) The biological character of the agricultural process of produc¬ 
tion, which causes a slower turnover and a longer period of time 
necessary for readjustment to changing conditions, and also the 
impossibility of stopping production at a given moment, 

(б) The instability of its most important branch (crop produc¬ 
tion) because of dependence upon olimatic factors 

Instability of crop production results m instability of animal 
production, too Fluctuating prices of feed, affected by fluctua¬ 
tions of crops, m conjunction with the long penod necessary for 
increasing or decreasing breeding, produces cyclical fluctuations 
peculiar to animal production, such as hog cycles, cattle cycles, 
horse cycles, and the Uke The instability peculiar to agriculture 
makes uncertain any forecasting, which is so necessary for plan¬ 
ning The long penod essential for readjustment requires par¬ 
ticularly early forecastings of future changes 

The second characteristic which creates problems in planning 
is the small size of agricultural enterpnses, and, consequently, the 
large number of them This makes the execution of the plan 
especially hard Very often the planning calls for some curtailing 
of production and reduction of the crop area, and it is difficult to 
carry out such a plan in the presence of millions of small-scale 
enterprises, particularly so when new enterprises may be started 
at any time with only a small allowance for capital expense 

Under such conditions even the agreement upon a definite plan 
is difficult to arrive at on a voluntary basis Still more difficult is 
its execution ^ The experiences of cooperative organizations, even 
m such fields of production as fruit growing m California, give 
illustrations of the failure to control volume of production 
Efforts to control production of sugar and rubber demonstrate 
that even in those branches of agricultural production which are 
organized mostly upon capitalistic lines — large rubber planta¬ 
tions, plantations of sugar cane or sugar beets operated by large 
manufacturing establishments — the control of the volume is a 
difficult problem As in the other branches of agricultural pro- 
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duction, here the difficulties that occur are mostly with small 
producers! native producers of rubber, or small planters of sugar 
cane 

Agricultural planning would be easier and more effective with 
a decline in the number of enterprises, which would mean an 
increase in the size of productive units But it is not quite clear 
that agricultural organization is developing in such a direction 
The Marxian socialistic school, at least its Communistic branch, 
insists that in agnculture the direction of evolution toward large- 
scale production and toward the factory type is the same as in 
manufacturing production However, objective evidence shows 
that, even if such evolution exists, it is much slower than in the 
manufacturing industry At present, such new inventions as 
tractors, combines, and similar things point to certain tendencies 
toward increasing the advantages of large-scale production in 
some branches of agnculture (small grams, for instance), but on 
the whole agnoultural economists believe that the family type of 
farm will persist for a long time even in such a country as the 
United States of America, where the problem of economy of labor 
and its replacement by machines is of greater importance than m 
other countries, for instance m those of Europe, with their denser 
agricultural population 

It is of interest to mention that the rigid planning of agricul¬ 
tural production was first realized in the country where agricul¬ 
tural enterprises were conducted on the smallest scale and where 
their number was the largest — in Soviet Russia The govern¬ 
ment first tried to plan and to direct production there when it 
was still organized in millions (between twenty and twenty-five) 
of small peasant farms Such a scheme was initiated about 
1919-20, but it resulted in so great a contraction of production 
that unfavorable climatic conditions caused the famine of 1921-22 
Under such conditions the Soviet Government was obliged, after 
1921, to renounce the planning of agricultural production and to 
accept the New Economic Policy, leaving more freedom to the 
individual initiative of peasants Such policy continued until 
1927-28 But about 1928 the new scheme of agricultural planning 
was started As a preliminary condition it required greater con- 
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centration of agricultural production in a smaller number of large- 
scale productive units The organisation of collective farms, each 
composed of many individual, peasant households (about seventy- 
five to one hundred), and of large state farms was necessary in 
order to start the planning according to the new scheme Even 
separate collective farms were recognized as being too small and 
too numerous to permit direct planning In recent years the 
Soviet Government has found it necessary to concentrate all 
collective farms (of which there were more than a hundred 
thousand) around a small number of so-called machine tractor 
stations (MTS), which control all modem machinery at the 
disposition of Russian agriculture — tractors, harvesting machin¬ 
ery, etc , and sometimes even horses There were about fourteen 
hundred such stations during the summer of 1931 It is expected 
that there will be from two to three thousand for this year (1932) 
They, together with huge state farms, command practically all 
tractors and some other machinery, and m this way they direct 
the agricultural production of collective farms, which were de¬ 
prived completely of their own tractors during the spring of 1931 
Machine tractor stations concluded with collective farms (and 
individual farms in their regions) contracts for the delivery of 
agricultural surpluses In such manner the total production by 
the peasantry is regulated by the government in two ways 
(a) by the concentration of all modem machinery in stations, 
(&) by the monopoly of the purchase of agricultural products 
Some people believe that in this organization the Soviet Govern¬ 
ment has found the means of controlling and planning agncultural 
production However, attentive study of the working of this 
system shows its shortcomings In large circles outside Russia 
there prevails an opinion which gives a somewhat exaggerated 
appraisal of the planned economy of Russia in general and of its 
agriculture m particular, but a more careful analysis of conditions 
shows that in this planned economy there is perhaps much greater 
chaos than in the capitalistic anarchistic economy of other coun¬ 
tries, even at the present tune of post-war maladjustment 

Only by rough compulsion was it possible to achieve the con¬ 
centration of the total agncultural production of Soviet Russia 
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in a small number of productive unite This use of force is itself 
objectionable from the point of view of people accustomed to 
some degree of economic and political freedom Furthermore, 
the compulsory collectivisation m Soviet Russia produced eco¬ 
nomic consequences which perhaps overbalanced all possible 
advantages of this system of planned economy The principal 
purpose of collectivization and of agricultural planning was to 
increase gram production But compulsory collectivization re¬ 
sulted in such a destruction of other branches of agriculture — 
particularly of the livestock industry — that the whole plan was 
upset, and now the Soviet Government has to make enormous 
efforts to replace horses by tractors and to recover the disorgan¬ 
ized livestock industry In such a case, when the planning of the 
expansion of one branch of agriculture results m the destruction 
of another and when finally the total expansion of agriculture is 
jeopardized, it is difficult to speak of planned economy In any 
event, the plan to expand the total agricultural production by 
such a method has not as yet been achieved If it is difficult to 
arrive at a limitation of agricultural production in competitive 
economy, in the planned socialistic economy of Soviet Russia the 
difficulty is still more serious, since it has not resulted in sufficiently 
increased production This difficulty has no' as yet been solved, 
even though Soviet economy has had at its disposition such power¬ 
ful means as (a) complete state monopoly of the supply of manu¬ 
factured products for the population, (t>) the monopoly of the 
purchasing of agricultural products, (c) the complete nationaliza¬ 
tion of land, (d) the absence of any political and economic freedom 
of the population For these reasons the experience of Soviet 
Russia in the planning of agricultural production, which awakened 
such an interest in economic planning abroad, may be considered 
as an argument against it rather than in favor of it, at least against 
it through compulsory control and direction by the state 

If we eliminate such activities from our consideration, then 
there remain to be analyzed the methods of agricultural planning 
which are compatible with the present organization of production 
in numerous independent enterprises of small size The alterna¬ 
tive possibilities are (a) the planning and the control of agn- 
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cultural production by voluntary cooperative associations of 
producers, (b) control by the state through influencing (directly 
or indirectly) the activities of individual producers 

We presented the difficulties of the first method above in 
connection with remarks on the multiplicity of small producers 
peculiar to agriculture It is very difficult under such conditions 
to create a stable and powerful cooperative organization which 
can control the execution of a plan Under actual conditions of 
cooperative organization one may hardly expect direct planning 
and effective control of the execution of a plan by voluntary 
cooperative associations of agricultural producers For this 
reason the planning and the control of agricultural production by 
such organizations of producers may be considered only in con¬ 
nection with control by the state Cooperative associations may 
be subsidiary organizations helping the state 

The control of agricultural production by the state may be 
either through direct compulsion of producers or indirootly The 
former alternative assumes the methods which we have discussed 
m connection with the Soviet planned economy and which we 
have eliminated from further consideration The indirect influ¬ 
encing of production by the state may be either by control of the 
prices of agricultural products or by affecting individual producers 
by some kind of educational activity The control of production 
by control of credit facilities for agriculture may also be considered 
The amount of agricultural production depends, however, only re¬ 
motely or not at ail upon the volume of credit For this reason 
the method which is perhaps the most effective for the control 
and planning of the volume of manufacturing production is of 
smaller importance for the control of agriculture 

In the competitive, capitalistic society the prioe is the principal 
guide to an individual entrepreneur, and, if we assume the con¬ 
tinuance of a competitive economy, the best way to affect its 
activity m an indirect way is to control the prices But it is 
known that this is the problem which is the most difficult to attack 
by the state The experiences with prioe fixation or with the 
influencing of prices by the state have been rather discouraging 
Frequently they produce quite unexpected results Such policies 
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as the valorization of coffee m Brazil or the recent pegging of the 
wheat prices by the Farm Board in this country are considered 
by many persons as responsible for a still greater decline in price 
The countries producing for domestic consumption only are in 
a better position In this relation 1 hey have a much greater pos¬ 
sibility of controlling prices of agricultural products by protective 
tariffs The experience of agricultural protectionism in some 
European countries before the war, such as Germany, for example, 
has shown that the government in such countries can plan some 
agricultural development and execute such a plan by control of 
prices through protective tariff The increased production of 
bread grains in pre-war Germany and the development of the 
animal industry were planned by the government, and the plan 
was executed through the policy of a protective tariff for bread 
grams and animal products and by keeping prices low for imported 
forage gram The control of freight rates by tht government has 
the same possibility as that of prices 

The control of prices in order to influence production is, 
however, much more difficult m countries exporting surplus agri¬ 
cultural products, as may be seen from the results of the recent 
policy of the Farm Board in regard to wheat and cotton prices in 
the United States These place some limits on governmental 
planning and control of agricultural production in such countries 
For them there remains perhaps only one possibility of affecting 
production in the desired direction, that is by influencing the 
activity of individual farmers in some educational way lho 
practice introduced by the Bureau of Agricultural Economics in 
this country of preparing each year during the spring months a 
national survey for the coming season may be considered a policy 
which may to a substantial degree facilitate and hasten the adjust¬ 
ment of agricultural producers to new conditions As has been 
mentioned above, the difficulty with agriculture is that it can 
adjust Itself to new conditions only very slowly Any activity of 
the state which may hasten the readjustment of individual farmers 
to new conditions by presenting to them all information which 
they need in comprehensive form and by teaching them to use 
this information may be of greater importance than a direct 
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Influencing of Agricultural production From this point of view 
publications by some governmental office of (a) information about 
foreign markets, (6) information about domestic production and 
prices, (c) agricultural outlooks for the season, etc, may be in 
actual practice much more useful than any direct agricultural 
planning by the state 

The problem is to hasten the individual adjustments of farmers 
to changing conditions rather than to produce some elaborate 
governmental plan of readjustment Such calamities as the agri¬ 
cultural crisis which we are suffering at present are not very 
frequent During more than a hundred years since the Napoleonic 
Wars the agricultural world has passed through perhaps three 
crises, one immediately after the Napoleonic Wars, one from 1870 
to 1900, and a third since the World War Crises in agriculture 
are not such recurrent phenomena as those m business Only very 
far-reaching changes in environment such as world wars, which 
cause great changes in price levels, or such innovations as the 
complete reorganisation of the transportation system which took 
place in the middle of the nineteenth century through the intro¬ 
duction of railroads and steamships, may result in a world-wide 
cneis of agriculture 

Agriculture is slower m its adjustment to new conditions than 
m the manufacturing industry, but on the other hand it is less 
sensitive to changes than are business and trade It is more diffi¬ 
cult to upset the equilibrium of agriculture than that of manufac¬ 
turing and trade If some kind of international organisation 
should eliminate world wars and great and sudden changes of the 
price level, the most important factors which tend to disturb 
agriculture would disappear No doubt the far-reaching changes 
in technique", such as the introduction of tractors at the present 
time, may also disturb the equilibrium of agriculture In different 
countries or in regions of the same country differently affected 
by the use of such new inventions To such changes, however, 
agriculture may better adapt itself through Individual adjustments 
of fanners assisted by the state and cooperative organisations 
than through some direct planning by the state The conditions 
which dominate world economy act the present time are created 
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by the unprecedented World War and cannot be considered as 
normal or typical conditions to which agriculture has to adjust 
itself in more usual times But partly because these conditions 
are abnormal, they could not be forecasted in any way, and for 
this reason no far-reaching plan of readjustment to them could 
be elaborated by the state or by any other organization The 
individual adjustment of agriculturists is the only issue from these 
abnormal conditions, and the r61e of the state is inertly to facili¬ 
tate and to hasten these individual adjustments, rather than to 
create some plan of reorganization and to control its ex< cution 
Univbbsity op Michigan 
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A STUDY OF POPULATION IN VERMONT 
AND NEW HAMPSHIRE 

STANLEY D DODGE 

T HE mapping of areas of declining population may reveal the 
places where economic, social, and political problems affecting 
the people living in them are acute, as well as locate areas of in¬ 
terest because of the significant changes that have occurred in 
geographical details as a result of depopulation Major geographi¬ 
cal features fundamental to the more vital concerns of the people 
in the areas of decline may be determined by held Btudies of 
depopulated regions On the other hand, areas in which popula¬ 
tion has continued to grow present somewhat contrary problems, 
both social and geographical, which arc of equal interest The 
following paragraphs indicate the methods unployed in a pre¬ 
liminary study of the distribution of categories of population 
growth and decline in Vermont and New Hampshire 

Theoretically, the population of any area may increase till the 
limits of subsistence are reached In some cases world trade makes 
the problem complex in the extreme by stretching the subsistence 
area to cover almost the whole surface of the earth Most areas, 
however, are on the fringe of world trade, and such complexity 
is not a matter of tremendous concern when local areas are studied 
by themselves, although it does form a background for, and an 
important explanation of, many larger population groupings Re¬ 
lying on the theory of population growth as advanced by a long 
succession of workers from Malthus to the present day, and 
taking what seem to be the logical studies of Pearl as a starting 
point, we may study the growth of population graphically, and the 
categories of growth thus arrived at may be distributed on a map 
The ideal population curve of Pearl is based on statistical 
evidence from a variety of population groups, those of human 
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beings as well as those of controlled laboratory populations of 
flies 1 The curve may be likened to a stretched out S (Fig 3) 
The conclusion to be drawn from such a curve is that at first 
populations rapidly increase in numbers, later at a slower rate, 
and finally reach a certain equilibrium when a point of saturation, 
or balance between food * and population, is attained 

Among the actual conditions in which human populations 
live, decline in population may be a phenomenon as important as 



Fw 8 Ideal population curve (after Pearl) 


growth Many of the settlements of Vermont and New Hamp¬ 
shire were made shortly before, and during the period of, the 
American Revolution, which means that within fifty years of their 
founding the migration of people to the interior of the continent 
through the Mohawk Valley to Ohio, Michigan, and Illinois had 
begun to depopulate the less favored parts of the two states In 
addition, the contemporary development of manufacturing in 
southern New England and in scattered spots in the two northern 

* Pearl, Raymond, Tta BvAogy of Population Growth (New York, 1926) 

* Using “food” In a very wide sense so far as human groups are concerned 
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states lured many away from the upland to seemingly easier living 
in the lowland industrial towns 

The ideal population curve of Pearl must, then, be emended 
to take care of the actual conditions of population in the areas of 
decline Growth and decline must both be considered As a 
consequence, the population curve becomes tdt ally a portion of a 
sme curve (fig 4) In this, three phases may be distinguished 
growth (A to B), relative stability (at B), and decline Actually, 
the second phase may be eliminated for many places, for 
sometimes the beginning of decline has followed close on the 
heels of growth, without an intervening period of greater or 


Fia 4 Ideal population curve, showing both growth and deelino 

less stability, and probably also before the full hunts of support 
under subsistence agriculture were reached In addition to the three 
classes distinguishable on the basis of the foregoing consideration 
of the sine curve, the phase of decline may be subdivided arbi¬ 
trarily and may give a phase of partial decline, calculated at more 
than a quarter of the total possible decline, and one of still greater 
reduction in the numbers of people, that is, to less than half those 
inhabiting the area at the peak of population 

In more precise terms four main categories were distinguished 

1 Growth, ie decade-to-decade additions to the population (A to B),* 

* Slight dips in the curve, followed by upward recovery, were not con¬ 
sidered Falling off in the census of 1930 was not considered important for it 
cannot yet be said what the census of 1040 will show in the way of further 
growth 
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2 Relative stability, i e decline insufficient to warrant inclusion m the 
next category (A to C), 

3 Partial decline, i e when population has reached a point lees than three 
fourths of the highest total number at any preceding census (A to D), 

4 Marked decline, i e when population has reached a point less than 
one hundred more than half of the highest total number at any preceding 
census (A to beyond D) * 

In addition to those categories a fifth was distinguished on the basiB 
of a decidedly unstable population which had never reached a high 
figure A typical decade-to-decade recording of such data might 
give a sequence of figures like these 45, 1, 19, 111, 0,2 Presum¬ 
ably they represent lumber areas with fluctuating populations 

Against the assumed theoretical sine curve were placed actual 
graphs of the nse and the fall of population numbers On the basis 
of these comparisons the townships were listed according to the 
categories in which they fell Generally, it was the townships that 
were the smallest areas for which distinct data were available * 
After the construction of graphs for all the towns in Vermont, it 
was found that a simple inspection of the census data arranged in 
convement statistical form was sufficient to establish the category 
to which any given township belonged, except for the few doubtful 
ones for which graphs could be constructed Thus time and labor 
could be saved and as satisfactory results obtained 

After the cataloging of the townships on the basis of a direct 
or an indirect comparison of their data with the ideal curve, the 
classes were distributed on a township base map (Map 2) The 
map, then, shows areas of (1) continued growth, (2) relative 
stability at or near a peak, (3) partial decline, (4) marked decline, 
and (5) fluctuating and unstable population at a low figure 
What may be the significance of the distribution of the areas of 
marked decline, for example, is hard to say without more detailed 
work on which solid conclusions may be based Investigation m 

4 One hundred is an arbitrary figure, introduced because in some places 
population had declined to within that figure of one half and because on other 
ground such places were considered to be demographicalty comparable to those 
in which population had reached one half, or had dropped to less than that 

* Sometimes the data were listed in the census by boroughs, i e subdivi¬ 
sions of towns, and in these cases the categories were distinguished on the basis 
of the smaller unit 
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Map 2. Distribution of classes of population growth in Vermont and New 
Hampshire by areas Explanation of legend 1, continued growth, with 
chief centers, 2, relative stability, 3, partial decline, 4, marked decline, 
5, irregular fluctuating population 

Vermont, In the vicinity of Bennington, suggests that the area of 
marked depopulation shown on a township basis is too small, 
probably even townships showing continued increase have largo 
depopulated areas 6 Areas of decline, like Lyme, New Hampshire, 

* Dodge, S D , “The Vermont Valley A Chorographlcal Study, Pap 
Mich. Acad Sa , Art* and Letters, 16 (1931) 241-274 
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suggest possible interpretations applying to the whole area T Re¬ 
adjustments in areas of relative stability, such as Windsor, 
Vermont, bear out the conclusions in respect to the Bennington 
area 8 Whatever the conclusions, they may be based only on 
some map showing as accurately and in as much detail as possible 
the distribution of categories of population growth and decline 

University or Michigan 

7 Goldthwftite, I W , 11 A To*n That Has Gone Down Hill,” Qeog Rev , 
17 (1927) 527-552 

* Wilson, H F , “The Roads of Windsor,” Qeog Rev , 21 (1932) 379-397 



WORLD DISTRIBUTION OF POPULATION 
PRELIMINARY SURVEY AND TEN¬ 
TATIVE CONCLUSIONS 

STANLEY D DODGE 

T HE problem of the distribution of population is one of great 
complexity, not only in the distribution phenomenon itself, 
but also in its explanation m terms of a multiple complex associa¬ 
tion of conditioning factors 1 Those latter include not only such 
geographical data as the kind of climate, the quality of the land 
surface, the fertility of the soil, and the presence of coal, but also 
Buch non-geographical data as “the manner of making a living’' 
(genre de vie) and “ the kind of food eaten ” It is obvious that these 
two conditioning factors, at hast, have some kind of intimate 
connection with geographical items, but they are not exclusively 
explained by them, for in many places in the world they are merely 
parts of an intricate cultural inheritance Whereas the people of 
Kwangtung may cultivate nee so completely in harmony with 
the “natural environment" that that genre de vie may be spoken 
of largely in terms of geographical conditions, it remains true that 
in areas of recent cultural change, like the North American Great 
Plains, the genre de vie is better attnbuted to non-geographical 
factors Southern Chinese rice culture represents the result of a 
long process of readjustment to a complex environment, wtstf rn 
United States, recently taken from hunting Amerinds by an agri¬ 
cultural people of European extraction, is an area in which the new 
culture is still in the experimental stage, so far as established har¬ 
mony between genre de vie and natural environment ib concerned 
The map of world distribution of population is of interest to the 
geographer not solely because he may help in the answer to the 

1 Isaiah Bowman has called attention to this problem in The indee of 
Southern Peru (New York, 1916), p 47 
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intricate question that it poses, but rather because it reveals those 
areas where particular geographical problems may present them¬ 
selves The people on the land are in the geographer's province, 
because they are on and of the land and the relative density of 
population Is a matter of geographical concern If the land is to 
be understood, the “thickness” of the population cover must be 
known as well 

The facts of distribution, as displayed on the accompanying 
map (Map 3), have been derived from widely scattered statistical 
sources, but especially from the latest issue (1929) of Volume II 
of the Commerce Yearbook * and the United States census The 
actual distribution of dots on the map within the territories for 
which data are given has been guided by information contained 
in such regional population studies as those of Semenov Tian- 
Shansky, 8 P M Roxby, 4 and Steo de Geer 1 The map shows the 
notable areas of density of population in eastern and southern 
Asia and western Europe, the small area of dense population in 
eastern North America, the areas with no population at all 
(interior Greenland and Antarctica), and the much larger areas of 
sparsely settled country 

The manner of making a living is itself, as has been suggested, 
complexly conditioned Even so comparatively simple a genre 
de vie a s that of the Fang* has, nevertheless, a fundamental 
complexity that is difficult to analyse The garden agnoulture 
(Gartenbau) of certain Oriental plains would seem to be more 
complicated, but it may be simpler in actuality than the chena 
agriculture T of the Fang, with its varied migrations Combina¬ 
tions of intensive agriculture and machine industry, characteristic 
of many parts of the Occidental world, account for the great 

* Department of Commerce, Bureau of Foreign and Domestic Commerce, 
Washington, P C 

* "Russia Territory and Population,” (kog Rev , 18 (1928) 6UHM0 

4 "Distribution of Population in China,” Ond , 15 (1925) 1-24 

4 "Befolkningens fttrdeining pA, Gottland," Ymtr, 28 (1998) 240-253 

* Brunhes, J, La Qtographut humauu (Paris, 1925), pp 471-491 

7 Chena agriculture is a type found in the selva or tropical rain forest In 
which clearings are made by girdling and burning The clearing is planted to 
the banana, beans, and other crops, which are allowed to grow almost un¬ 
watched. By the time a harvest is ready, the ground has become nearly unfit 
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agglomerations of people in western Europe and eastern North 
America, where agriculture is definitely associated with and 
fostered by industry Cultivation of the soil provides food for 
industrial peoples in ncighbormg cities and also certain raw 
materials for industry itself 

The concentration of population in northwestern Europe, for 
example, could apparently be explained satisfactorily in terms of 
the coal and iron basis of the Industries which seem to be the 
principal things in the area, but this is not true There was a 
concentration of people in this now densely populated area of 
Europe prior to the discovery of the great importance of coal, 
prior to the development of the factory industrial system I rom 
very early times the area above the mouth of the Rhine has betn 
one of comparatively dense population It is not industry alone, 
it is not agriculture alone that explains it, it is trade The lands 
now comprised by the countries of Belgium and the Netherlands 
and by Westphalia have contained for many generations great 
centers of trading activity In the Middle Ages these territories 
formed the junction of two frequented trade routes, the Rhine- 
Alps-ltaly route and the Baltic-Russia route s The trade flowing 
along these routes and the beginnings of manufacturing brought 
about an early concentration of people m the lower Rhine area • 
As trade developed, manufacturing, too, tended to develop 
somewhere on the trade routes, and that “somewhere” later on 
came to be especially those areas north of the Ardennes-Sauerland 
massifs, which were underlain with coal and which have today 
the principal concentrations of population 10 This tendt ncy is 
particularly well illustrated in Great Britain, where, with Lon¬ 
don as th< center of commerce, people were formerly settled in 
greatest numbers in the Agricultural Lowland, stretching roughly 
from Swmdon to Cambridge, and where today the concentration 

because of the growth of saplings and other weeds After a few harvests, there 
fore, the ground is abandoned in favor of a new, more easily cleared tract 
4 The Kiel Cana] has made Hamburg the successor of Lfibeck on this route 
• Pirenne, H , Belgian Democracy (Manchester, 1915), pp 1-20, and 
Medieval CUtee (Princeton, 1925), pp 25-55, 78-108 

l * See Fawcett, C B , "The Balance of Urban and Rural Populations," 
Geography, 15 (3929) 99-106 
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is largely on the coal fields of Wales, Lancashire, York, and the 
lowlands of Scotland 11 

When wc turn to the United States, which also has an “m- 
dustry-pius-agnculture ” genre de vie, the insignificance of coal 
and the importance of trade as the basis for a manufacturing con¬ 
centration of population arc even more clearly indicated Tho 
principal coal fields of the eastern United States are in the north¬ 
ern Allegheny Plateau of Pennsylvama and West Virginia, and m 
Illinois, but tho population there is less dense than it is in the area 
of great concentration which has its center on New York City, 
with a partly detached, secondary area about Boston In addition, 
Chicago, Dt troit, Cleveland, and St Louis stand out as population 
centers, but none of them are on coal fields They art, however, 
important trade foci, as arc New York and Boston It is true that 
coal has bten used by, and has aided the industry of, these cities, but 
it is, apparently, the advantagt s of location with reference to trade 
that have stimulated growth of population in these several centers ,a 

Thus, in brief outline, have been sketched some of the major 
factors influencing the concentration of imputation in the princi¬ 
pal areas of tho Occidental world Analysis suggests that more 
lmjmrtant than any single local resource in the localization 
of population groups is a complexity of geographic and non- 
geographic factors influencing trade 

The groups of dense population in eastern Asia are related to 
areas of more fertile soil in much the same way as those of western 
Europe are related to areas of coal It is not the areas of fertile 
soil themselves which are of primary importance m the general 
distribution of population throughout the whole region, but rather 
the areas that art significant from the point of view of trade 
Shanghai controls the trade area of the Y&ngtzc-kiang, and 
Hankow has an almost ideal trade situation at the confluence of 
the Han-kiang and tho Yangtze Remote Chengtu, which would 
seem to be almost ideally independent of trade influences, is never- 

11 Mackinder, H J, Britain and Ike British Seas (Now York, 1902), 
pp 329-340 

13 Hartahorne, R, “Location Factors In the Iron and Steel Industry,” 
Boon. Geoff , 4 (1928) 241-232 
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theless located where routes emerge from the lofty plateau por¬ 
tions of western Sze-chuan ia In warm southern China the center 
of greatest density is Canton, which is located with roRptct to the 
trade advantages of the Si-kiang, though it is somewhat over¬ 
shadowed m this respect by the British city of Victoria on the island 
of Hongkong 

Oriental populations, except in Japan, art apparently much 
less dependent on world trade than the fort going statement would 
suggest Though various important items of international tradt 
originate among the farms of China, the population groups are 
nevertheless not wholly without a certain self-sufhciency This is 
significant in connection with the vast numbers of pcopk who arc 
supported on an almost exclusively agricultural basis in many 
parts of the Orient It may be presumed that the present low 
standards of living in China, for examph, have b <h n reached 
through a process of readjustment to increasing numbers of people 
for many generations, for these standards seem to be distinctly 
lower now than they wore when Marco Polo visited tlu country 
in the thirteenth ctntury These large populations on an agricul¬ 
tural basis 14 arc maintained, apparently, because of the system 
of diet to which the people have become adjusted Rice, supple¬ 
mented by leafy vtgetables, such as Chinese cabbage, which ib the 
principal dkt of the well-settled parts of South China, the Philip¬ 
pines, Java, Bengal and Bihar, and Madras, makes an admirable 
diet for the maintenance of health 16 The more densely settled 
areas of the Orient, therefore, are explainable m part, in contrast 
to the densely populated parts of the Occident, on the basis of the 
dietary r6gime which has been developed 

The amazing density of population In Java would seem to have 
developed as a result of a rather intensive plantation agriculture 
( PUmtagenbau ) under the influence of the Dutch, in addition to 
which it should be noted that the vegetable diet of the people is 

11 Hubbard, G D , “The Geographic Setting of Chengtu,” Bull Otog Soc 
Philadelphia, 21 (1623) 106-139 

14 See Roxby, op ctl , and Mallory, W H , China Land of Famine (New 
York, 1628), pp 13-20, 24 28 

“ McCollum, £ V , “The Reaction of Food/’ In Cowdry, E V , Human 
Biology and Racial Welfare (New York, 1930), pp 340-341 
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one that allows great density, because it involves an intensive use 
of the land Such use is found m Egypt also, which is another 
remarkable isolated area of population density Here the popula¬ 
tion is so nicely adjusted to the water supply that an increase 
of irrigation water sufficient to add ten dollars' worth of food to 
the yield of the land allows the increase of the whole number of 
inhabitants by one, and the reverse is also true 18 

Throughout the larger part of the world, in contrast, the system 
of utilizing the land is extensive, though there are numerous local 
exceptions A large area of land per person is necessary Among 
the pastoral nomads of Asia and Africa, for example, where widely 
scattered grasses are garnered by cattle and converted by them to 
products used for human food, only a small number of people may 
be maintained per unit area In such areas, however, local trade 
advantages may account for somewhat denser concentration of 
people, even in some cases for cities with numbers of inhabitants 
of about 500,000 lT 

The distribution of population, as the foregoing sketch in¬ 
dicates, is a geographical problem requiring for its solution the 
best powers of geographers, economists, biologists, historians, 
sociologists, and others The geographical approach to the solv¬ 
ing of this problem involves among other things an analysis of 
distribution patterns in detail for email sections of the surface 
of the earth The question to be answered on the basis of such an 
analysis would be what lands of land have been occupied and by 
what numbers of people Details of ate and situation would 
have to be investigated The problem is complex and the answer 
may perpetually escape us, but at least part of it seems to involve 
localization with reference to trade advantages Though this may 
help to solve the problem, it obviously also greatly complicates 
the situation, because of tho extension of the sustenance area of 
local population groups in an intricate way 

Umvsnam or Michigan 

** Bowman, Isaiah, The Pioneer Fringe (New York, 1932), p 43 
u Dodge, Stanley D, “The Distribution of Population in Northern 
Nigeria,” Pap Mich Acad Sot , ArU and Letter*, 14 (1930) 297-303 



LEAD AND RAPID CITY 

A STUDY OF CONTRAS TING SETTLEMENTS 
WITHIN THE BLACK HILLS REGION 

OTTO K GUTHE 

T WO distinctive types of settlement nuclei are found in the 
Black Hills region of western South Dakota and eastern 
Wyoming The mining settlements, many of which are now 
abandoned, are seen clinging to the sides of remote valleys within 
the crystalline center of the maturely eroded dome (Map 4) 
These towns form the goals of penetrating lines of communication 
which connect them with the outside Their locations are de¬ 
termined by the presence of accessible ore bodies Proximity to 
the mine is of major importance, with the result that the sites of 
many are poor, and the situations have little or no value as a 
factor of location The mine is the nucleus about which the 
economic functioning of these towns is oriented (PI VII, Fig 1) 
Agricultural settlements, which have taken upon themselves 
somewhat of the commercial function, arc distributed along the 
outer border of the Black Hills region where natural focal points 
of routes exist (Map 4) Situation and site are important factors 
of location because of the very nature of the settlements The 
functional nucleus of each town is the commercial area, but a 
complexity of economic orientation is present which is not found 
in a mining town (PI VII, Fig 2) 

Lead and Rapid City illustrate these essential differences be¬ 
tween the two types 

Lead 

"LOCATION AND GROWTH 

The mining town of Lead lies three miles southwest of Dead- 
wood, the earliest settlement in the northern Black Hills (Map 5), 
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and is 700 feet above it It is approached by a difficult ascent up 
youthful valleys, which are cut 1,000 feet below the intervening 
mature ridges of crystalline rock (PI VIII, lig 1) Extending 



Map 4 The northeastern Black Hills with the distributions of the 
two types of settlement nuclei discussed 


westward from Deadwood is the upper valley of Deadwood Creek, 
which is joined from the southwest by Whitewood Gulch Gold 
Run, a tributary of Whitewood Creek, has cut a deep gorge through 
which an outlet is afforded for the drainage of its broader valley 
upstream The immediate site of Lead is in the upper drainage 
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basin of this tributary, where the slopes are moderate and the 
valley is distinctly V-shaped 

The gold ore-beanng Homestake lode, which forms a portion 
of the intensely folded and compressed Pre-C ambnan rocks of 
the locality, 1 gave the first incentive to settlement Rich strikes 



Map 5 Surface configuration in the vicinity of head, showing the present 
urban limits of I^ead and of the western portion of Dead wood 


were made in 1875 in the placer deposits near the confluence of 
Deadwood and Whitewood creeks The sourci of some quartz 
float was discovered in a ledge on the northern slope of Gold Run 
Valley by a miner His claim attracted other miners from the 
lower valleys, and soon several log cabins were erected on the 
present site of Lead Mining operations began, mills were erected, 

1 Connolly, J P, and O’Harra, C C, “The Mineral Wealth of the Black 
Hills/ 1 BuU 16 t p 77 (South Dakota School of Minee 1929) 
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and many claims wore being worked separately But, as time went 
on, the Homestake Mining Company consolidated with all these 
holdings, until at present it is owner of practically all mining 
property in the vicinity, a total of 557 lode claims * It is the pres¬ 
ence of this company within Lead which has led to its rapid and 
nearly continuous growth 

There is an expected correlation between the increase in popu¬ 
lation of Lead and the demand for labor in the mining operations, 
since approximately 60 per cent of the male population is employed 
m mining and much of the remaining population is made up of 
the dependents of the miners The early growth of Lead, based on 
lode mining, was more steady than that of placer-mining towns 
In 1880 its population was 1,437 (Table I) By 1890 it had in¬ 
creased by nearly 80 per cent, it continued its growth until 1914, 
when an istimate of 9,321 inhabitants was made * This advance 
came during the period of expansion of operations and consolida¬ 
tion of properties by the Homestake Mine from 1890 to 1910 
During the World War and the adjustment period following, 
improved methods of mining were worked out, which greatly 
reduced the handling of the ore It was a period of mechanisation 
and concentration of activities 

TABLE I 


FOPUIATION STATISTICS 


Year 

Uad 

Rapid City 

1880 

1,437 

292 

1890 

2,581 

2,128 

1900 

0,219 

1,842 

1910 

8,892 

3,845 

1920 

5,013 

5,777 

1930 ' 

5,773 

10,404 


* For an historical sketch of the Homestake Mine, see ibtd , pp 78-76 
Also Yates, B C, “The Homestake Mine,* The Black HiUe Engineer, 14 
(1920) 181-139 

* Census of ike Untied State*, Nos 11-15, United States Department of 
Commerce, Bureau of the Census 
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TRANSPORTATION 

Because of its unfavorable situation Ltad forms the end of 
routes tributary to the main line of communication Its more 
accessible neighbor, Deadwood, is the natural focus within the 
northern Black Hills, since it is located at the junction of several 
valleys which act as highways (Map 5) There wire two chief 
routes into this region Supplies were brought from Bismarck or 
tort Pierre across the plains into Deadwood from the east, or 
from Cheytnnt through the Hills from tht south, entering Dead- 
wood from Strawberry Gulch Lead was reached by an indirect 
route from Deadwood by way of the valley of Deadwood Cmk 
and up Poorman Gulch, since the gorge of Gold Run was im¬ 
passable 4 At tht time of the foundation of Lead this route was 
used exclusively, and it was not until later that a more direct 
route was laid out 

A ptnod of rapid railroad construction followed At present 
the Chicago and Northwestern Railroad has (Xtended a line from 
Wlntewood through Deadwood to its terminus in the eastern part 
of Lead, and the Chicago, Burlington, and Quincy Railroad has 
run a line northward through the Hills from Nebraska, < ntt ring 
Lead from the west at a higher elevation (Map 4) Well-graded 
roads hav< now opened the town to truck and bus service 6 

GROWTH OJ THE STREET PATTERN 

The street pattern of Lead is irregular, molded by surface 
configuration and characterize! by narrow, inadequate roads 
(PI VIII, Fig 2) The original town was laid out on the northern 
slope of the valley near the first mine Main Street and two 
others conformed to the axis of the valley, which extends roughly 
in an east-west direction, the remaining wx streets followed tht 
direction of slope, crossing the former at right angles (Map 6) 
Shortly after the original settlement had been established, another 

4 Roddick, W P, “Historic Record of Lead/' Lead Daily CaU, August 6, 
1926, p 17 

* For details of railroad development in South Dakota see the Annual 
Reports of the Board of Railroad Commissioners, State of South Dakota 
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grew up less than a mile to the east, but was later incorporated 
with Lead * Irregularity has prevailed in the subsequent develop¬ 
ment, the pattern vanes with the character of the surfaoe and with 
the ideas of the individual proinotors Low saddles have made 
possible expansion to the southeast and west 

DISTRIBUTION OF FUNCTIONAL ARK AS 

The pninary function of the town is embodied in the activities 
of the Honiestake Mining Company, whereas the commercial 
function is distinctly subordinate Other industries of importance 


LEAD 



Map 6 Original street pattern of Lead 

are lacking The functional nucleus of the town, which consists of 
the mine and associated buildings, is spread over a considerable 
area, its location is determined by the position of the Homestake 
lode, from which the ore is obtained (Map 7) Hoists bring the ore 
to the surface, aqd it is transported to the mills by tram Mills, 
hoists, and shops are connected by track and covered runways, 
with the more modern buildings occupying the slope to the south¬ 
east To the north of the original town is seen the huge open cut 
It is slowly encroaching upon the commercial area, a reflection of 
the subordinate position of commerce to mining (PI IX, Fig 1) 
The commercial area became localised within a part of the 

• Rad dick, op at, p 17 
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original town and has expanded westward along both sides of 
Main Street (PI IX, Fig 2) The relationship between the 
distribution of railroad property and the commercial and whole¬ 
sale areas is evidenced by the locations of the stations at points 
most accessible to these districts The Chioago, Burlington, and 
Quincy Railroad enters by a saddle from the west, where it divides, 
with one track following the northern slope and the other the 
southern slope to the mine The Chicago and Northwestern first 



Map 7 Distribution of functional areas within Lead 

attains the level of the valley bottom at the eastern end of the 
commercial area 

The complexity of the residential distributions harmonises 
with the irregularity of the street pattern No degree of zoning is 
apparent, since superior residences lie adjacent to, or surrounded 
by, poor districts (PI X, Fig 1) There is, however, a noticeable 
concentration of poor residences close to the mining property and 
to the commercial area 

The urban scene of Lead is more complex than that of most 
naming towns of the Black Hills, but embodies within it various 
phenomena which may occur in simpler arrangement in smaller 
nuclei 
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Rapid City 

IXICATION AND GROWTH 

Rapid City, in direct contrast to Lead, is a commercial cen¬ 
ter, located on the outer border of the Black Hills and forming a 
focus upon which routes converge The advantages of its siti 
and situation have aidtd in its development It is a trade cen¬ 
ter for the entire Black Hills, and its situation is significant be¬ 
cause of its proximity to the population centers of eastern United 
States 

l rom the woode d limestone plateau to the west one can dis¬ 
cern clearly the chief Matures of the surface configuration which 
characterize tlu margin of the Black Hills (Map 4) The im¬ 
mediate slope, deeply cut by the few major streams which flow to 
the plains, is covered with a scattered growth of pine, which finds 
a foothold on the nearly barren rock surfaced At the base of the 
slope an inner lowland extends in a northwest-southeast direction 
and is grass-coverefl, except where cottonwoods and oak mark the 
courses of the eastward-flowing streams lo the south this low¬ 
land is interrupted by high, flat-topped hills, to the east the well- 
dc fined escarpment of a cuesta, which forms the eastern boundary 
of the Black Hills, nses from 300 to 500 feet above the lowland 
A growth of scrubby pine covers the upper slopes The con¬ 
tinuity of this cuesta is broken by a senes of water gaps Beyond 
the eufsta extends the wide expanse of grassy plains, the flood 
plains of the streams he 300 feet below the general level The site 
of Rapid City is just at the outer edge of the cuesta in the broad 
valky of Rapid Creek The immediate flood plain and extensive 
low terraces are bounded on the north and northeast by terraces 
of intermediate height, and on the south by two remnants of high 
terraces Ihe back slope of the cuesta occurs to the west, steeply 
rising on (ach side of the gap through which Rapid Creek escapes 
from the inner lowland (Map 8) 

The advantages of this site and situation are sevi ral A water 
gap whu h givt* ready access to the Hills and to the nearly level 
inner lowland ixtcnding northwestward (PI X, Fig 2), the 
proximity of this point to eastern United States, and the presence 
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of the full-flowing Rapid Creek for a water supply are factors 
which partly explain Rapid City's dominance in the region 

Contrary to most instances of town dfvelopment, the sit( 
of Rapid City was selected and its future growth planned at a 
time when the surrounding country was entirely und<vtloped 
A group of men who had been mining in the Hills were impressed 
by the agricultural possibilities of the broad valley anrl in Febru¬ 
ary, 1876, laid out the town F arly dovi lopment was characterized 
by an intensive campaign of propaganda to promote town growth 
Persuasive methods were used and inducements offend to poten¬ 
tial sottkrs 1 The town, as a result, gained quickly in population 
In 1880 it had only 292 inhabitants, by 1890 there had occurred 
an increase to 2,129 The 1900 census show< d a marked decrease, 
due probabl> to two successive seasons of crop failure and drought 
in the last years of the nineteenth century But the establishment 
of railroad connections between 1900 and 1910 caused Rapid t ity 
to become the railroad center of western South Dakota By 1910 
the population had increased over that of 1900 by 187 per cent 
and it is still advancing (Table I) The automobile has added a 
new element, “tourism," a factor influential in recent dcvelopmt nt 
The location of the city at the natural gaU way to the Hills on the 
most traveled highway of western South Dakota, coupled with the 
potentialities of scenic exploitation and an active chamber of com¬ 
merce, are an effective combination 

TRANSPORTATION 

Rapid City is the point upon which routes of communication 
converge Immediately upon the establishment of the settlermnt 
wagon roads were laid out to Pierre in the east and westward into 
the Hills, thus establishing the preeminence of this water gap 
The owners of the stage line from Sidney to Deadwood took 
advantage of the shorter, more level route through Rapid City, 
instead of continuing on the former road through Custer The 
first railway entered the city in 1886, running from Omaha to 
the northern Hills Early m 1907 the Chicago and Noithwestcrn 

T Brennan, I R, ‘ Rapid Citys Beginning," Rapid City Daily Journal 
(Holiday Greetings), 1919-20, pp 3-4 
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Railroad completed a line connecting Pierre with Rapid City 
In the same year the Chicago, Milwaukee, and St Paul extension 
entered the city from the east All rail and highway traffic reach¬ 
ing the Hills from the east passes through this point (Map 4) 

GROWTH OF THE STREET PATTERN 

The street pattern of Rapid City is distinctly rectangular and 
is characterized by broad streets and regularity of planning The 
north-south, east-west arrangement is adhered to only in the outer 
portions of the city, whereas the central part is oriented at a de¬ 
cided angle 1 his discontinuity is the result of the original survey 
of the town site by the founders, who measured out a section by 
pacing and compass, uncorrected for declination (Map 8) Six 
blocks in the center of this section formed the original town, 4 
from which center expansion proceeded, primarily to the south 
To the north and east the poorly drained flood plain hindered 
expansion At present this hindrance has been partly overcome, 
and the intermediate terraces to the north are being built up 
The high terraces to the south have been avoided because of the 
increased exposure to the hot winds of this semi-and region The 
city lies protected in the valley, invisible from the general level of 
the plains 


DISTRIBUTION OF FUNCTIONAL AREAS 

Rapid City exhibits the development of several independent 
functions (Map 9) Of outstanding importance is the commercial 
function * The industrial function is embodied m several manu¬ 
facturing concerns, and tourism is reflected by the number of 
tourist camps Three factors of influence in determining the dis¬ 
tribution of functional areas within the city are surface configu¬ 
ration, drainage, and the position of the original settlement 

The commercial area, which is oriented in an cast-west direc¬ 
tion parallel to traffic lines, has expanded southward, avoiding 

1 Scott, Samuel, “Rapid City's Beginning,” Rapid City Daily Journal 
(Holiday Greetings), 1919-20, p 7 

* For statistics of the retail trade of Rapid City see the preliminary report 
of the Fifteenth Census, Census of Distribution, Retail Distribution tn the United 
Stale*, United States Department of Commerce, Bureau of the Census 
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the flood plain The distribution of railroad property results 
from the expected convergence upon the commercial area and the 
gap, and has partly hindered northward expansion Cheap land 
and proximity to transportation have caused a concentration of 
industrial activities on the flood plain Much of this lower area 
is vacant or in truck gardens, or is occupied by the majority of 
poor residential districts The older and better residential areas 
have expanded southward, but a recent increase in ordinary dwell¬ 
ings has taken place on the less suitable intermediate terraces 
north of the flood plain (PI XI, Figs 1-2) 

Conclusion 

The urban landscapes of Lead and Rapid City differ as a result 
of contrasting situations, sites, and dominant functions Lead is a 
town poorly situated in respect to commerce, isolated by surface 
conditions Its site has caused a concentration of growth and a 
molding of the patterns of its functional structure to the con¬ 
figuration of the surface The one reason for its existence and 
growth has been its functional dependence upon the Homestake 
Mine 

Rapid City, however, is strategically situated at a focus of 
communication between the population centers of eastern United 
States and the Black Hills The site has allowed expansion in 
many directions, and the surface configuration has played a com¬ 
paratively passive r61e in influencing the patterns of functional 
distributions The situation of the city has determined to a great 
degree the dominating function, although other functions have 
developed, based upon the resources of the surrounding areas 

University or Michigan 
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ROBERT BURNFTT HAIL* AND AKIRA WATANABL t 

T HE Japanese Archipdago ljears many interesting geotectomc 
relationships It early attracted the attention of geologists 
and geographers, and a number of important contributions were 
published on the tectonic structure and relationships of these 
islands In most investigations considerable attention was paid 
to landforms as well 1 In 1917 Professor H Yal>e 2 made a critical 
review of these early works He pointed out their contradictions 
and errors as revealed by the large accumulation of later studies 
In 1914 Professor B Koto wrote “A Morphological Summary of 
Japan and Korea,” 3 and between 1903 and 1915 Professors 
N Yamasaki and D Sato published their ten-volume work on 
The Regional Geography of Japan 4 To date these constitute the 
most extensive and valuable contributions on the landforms of 
Japan In the last few years many contributions have been 
made to the gcomorphology of specific regions and to general 

* Fellow of the Social Science Research Council, 1929, and recipient of a 
grant-in-aid of the Social Science Research Council, 1931, for research in 
geography m the Japanese Empire 

t Fellow in geography, University of Michigan, 1930 and 1931, field 
assistant in both projects mentioned above, at present on the faculty of the 
Geographical Institute, Tokyo Imperial University 

Not* - - AU articles cited are m Japanese except those in notes 29, 32 
(second title), 36, 43, 67 (second title), 07, 91, 99, 107 

1 Among the more important of the early contributions should lie men¬ 
tioned those of E Naumann, T Harada, E Suess, T Ogawa, l Richtofen, 
and B Koto 

1 Set Rep Tohofcu Imper Untv , Ind Ser (Geology), 4 (1917) 76-104 
• Joum Geol Soc of Tokyo , 21 (1914) 115-126 147-167 163 176 
1 Yamasaki, N , and Sato, T , The Regxonol Geography of Japan 10 vols , 
published between 1903 and 1915 Tokyo 

167 
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morphological problems 5 For the first time it is now possible to 
give a complete general description of the landfornis of Japan 
The object of this paper is to present an outline of the landforms 
of “Old Japan” and Hokkaido,* an area in which both writers 
have traveled widely and have prosecuted some field studies Hu 
accumulated literature, however, constitutes the pnncipal source 
pf data used The detailed topographic sheets on a scale of 1 50,000 
and the geological maps on a scale of 1 200,000 have been con¬ 
stantly employed, in the several localities of which the hUrature 
is poor, or entirely lacking, they have proved to be invaluable aids 
As is to be expected m Japan, a close correlation is usually 
found between the gcotectonic structure and the present surface 
form In areas whore such correlation does not exist, as, for 
example, m central Kyushu, morphologic boundaries are chosen in 
determining divisions In each area the morphologic character 
of the division and the nature of the boundary lines will be dis¬ 
cussed Ihe major divisions, subdivisions, and sections to be 
discussed an as follows (see Map 10) 
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1 Hokkaido Proper 

A Kitami mountain land 

1 Subdued mountains 

2 Uenshiri horat 

3 Marine terraces 

B Ishikan mountain land 

1 Erosion remnants 

2 Erosion levels 


C Ilidaka mountain land 

1 Maturely dissected moun¬ 

tain* 

2 Subdued mountains 
d Marine terraces 

D Testuo mountain land 

1 Subdued mountains 

2 Marine terraces 

3 Littoral lowland 


* Particularly significant among the more recent works are TsujUnura, 
T , The Regional Phyttography of Japan (Tokyo, 1929), and Shimomura, H , 
u Physiographic Provinces of Japan," Oeog Rev of Japan, 2 (1926) 1027-1039, 
3 (1927) 327-335, 863-873 These studies pertain entirely to southwestern 
Japan, in spite of their more ambitious titles, upon these the present authors 
have rehed frequently in their treatment of southwestern Japan* 

* In the spelling of all place-names the Anglicised forms have been used 
instead of the Japanese Roraaji, which appears on some government geological 
and other mape All elevations have been checked with the government topo¬ 
graphic sheets on a scale of 1 50,000 
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I Hokkaido Proper ( cont ) 

E Yuban mountain land 

1 Ashibetsu tilted block 

2 BJbae tilted block 

3 Southwestern tilted block 

4 Southern low-relief area 

F Mashike mountain land 

1 Maturely dissected moun¬ 

tains 

2 Mashike lava plateau 

3 Marine terraces 

G Central lowland 

1 Tombetsu depression 

2 Nayoro Basin 

3 Kamikawa Basin 

4 Furano Basin 

H Ishikari-Yufutsu lowland 

1 Ishikari graben 

2 Ishikari low land 

A Volcanic asb upland 

I Eastern volcanic region 

1 Kutsharo volcanic group 

2 Shikaribetau volcanic 

group 

d Tokachi volcamc group 

J Nemuro upland 
t Abraded upland 
2 Valley lowland 

K Tokachi coastal plain 

1 Coastal plain 

2 Alluvial fans 

3 Flood plains 

L Shim nuka Hills 

1 Shira-nuka Hills 

2 Marine terraces 

H Northeastern Japan 
A Kitakami mountain land 

1 Elevated peneplain 

2 Monadnocks 

3 Marine terraces 


B Abukuma mountain land 

1 Elevated peneplain 

2 Maturely dissected moun¬ 

tains 

3 Marine terraces 

C K wan to mountain land 

1 Ashio mountain mass 

2 Chichibu mountain mass 

3 Tansawa mountain mass 

D Boso and Miura peninsulas 
1 

2 Miural 

3 Marine terraces 

E Kwanto coastal plain 

1 Coastal plain 

2 Older coastal plains 

3 Flood plains 

F Kitakami-Abukuma lowland 

1 Dissected erosion level in 

Kitakami lowland 

2 Alluvial fans 

3 Fukushima graben 

4 Dissected erosion levels in 

Abukuma lowland 

G Western volcamc region of 
Hokkaido 

1 Volcamc plateau 

2 Volcanic cones 

3 Marine terraces 

H Central range 

1 Backbone range 

2 Osore-yama volcamc 

group 

3 Hakkoda-san volcanic 

group 

4 Ganehu-aan volcamc 

group 

6 Qugawa-d&ke volcamc 
group 

6 Funagata-yama volcanic 

group 

7 Zao-san volcanic group 

8 Bandai-san volcanic group 

9 Marine terraoes 
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II Northeastern Japan ( cont ) 

I Volcanic region of central 
Honshu 

1 Young volcanic cones 

2 Dissected volcanic cones 

J Central basins 

1 Suttsu Bay 

2 Volcano Bay 

3 Mutau Bay 

4 Hanawa Basin 

5 Odate Basin 

6 Yokofce Basin 

7 Shinjo Basin 

8 Yamagata Basin 

9 Yonerawa Basin 

10 Inawashiro Basin 

11 Airu Basin 

K OBhima mountain land 

1 Maturely dissected moun 

tains 

2 Marine terraces 

3 Karlba-yaraa volcano 

L Taugaru horst 
1 Taugaru horst 

M Dewa Hills 

1 Maturely dissected moun 

tains 

2 \ outbful hills 

N Aaahl-Iitoyo mountain land 

1 Asahi mountain mass 

2 Iitoyo mountain mass 

3 Echigo mountain mass 

4 Dissected volcanoes 

O Block mountains of Echigo 

1 Mountain ranges 

2 Longitudinal valleys 

P The delta plains of the Sea 
of Japan 

1 Tsugaru Plain 

2 Noehiro Plain 
9 Shorau Plain 
4 Echigo Plain 
0 Takata Plain 


Q Islands of the Sea of Japan 

1 Okushin Island 

2 Volcanic islands of Osin 

ma and Koshima 

3 Oga Peninsula 

4 Awashima andTobishima 

5 Sado Island 

R, Transversal lowland 

1 Himekawa depression 

2 Matsumoto Basin 

3 Suwa Basin 

4 Rofu Basin 

5 Baku Dalra 

f» Zenkoji Daira 

7 Myoko volcanic group 

8 Yatsugatake volcanic 

group 

9 Fuji-Amagi volcanic 

group 

10 Shiohito Mahauna vol¬ 
canic islands 

III Inner Zone ok Southwestern 
Japan 

A Hida mountain land 

1 Maturely dissected moun 

tains 

2 Hula volcanic group 

B Kiso mountain land 

1 Maturely dissected moun¬ 

tains 

2 Ina Basin 

3 Elevated peneplain of 

Mikawa 

4 Chita Peninsula 

C Central Plateau 

1 Maturely dissected pla¬ 

teau 

2 Hakusan volcanic group 

3 Kaga Plain 

D Noto Peninsula 

1 Peninsula proper 

2 Toyama Plain 
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III Inner Zone of Southwestern 
Japan (corU ) 

£ Block mountains and fault 
depressions of Kinkl dis¬ 
trict 

1 \ oro tilted block 

2 Hiizuka horst 

3 Kasagi block 

4 Ikoma tilted block 

6 Kongo horst 
0 Izumi horst 

7 Broken mountain lands 

8 Ise Bay and Nubi Plain 

9 Omi Basin 

10 1 amashlro Basin 

11 Yamato Basin 

12 Osaka Bay and Settsu 

Plain 

13 Kinokawa graben 

T Tamba Plateau 

1 Marginal horste 

2 Maturely dissected pla 

teau 

3 Waste-filled basins 

4 Tango Peninsula 

G Eastern Chugoku mountain 
land 

1 Maturely dissected moun¬ 

tain 

2 Hyonosen volcanio group 
d Daisen volcanic group 

H Kibi Plateau 

1 Elevated peneplain 

2 Maturely dissected pene¬ 

plain 

I Western Chugoku mountain 
land 

1 Block mountains and 

fault valleys 

2 Western volcanic groups 

3 Akiyoshidai Karst pla 

teau 

4. Western subdued locality 
6 Isumo Plain 


J Block mountains and fault 
depressions of northern 
Kyushu 

1 Chikuho block mountains 

2 Seburu horst 

3 Southern block moun¬ 

tains 

4 Tsukushi Plain 

5 Tsushima Island 

K Setouchi Depression 

1 Harima-nada 

2 Btngo-nada 

3 Iyo-nada 

4 Huwo-nada 

5 \ ateushiro Sea 

6 Shiwaku Island group 

7 Oral Islands group 

8 Kur&hashi Island, group 

localities 

9 Amakusa Island group 

10 Delta plains 

11 Y 2 uru horst 

12 8anula horst 

13 Takanawa Peninsula 

14 Yoroigatake block 

15 Udo Peninsula 

16 Yoshinogawa graben 

L Volcanic region of central 
Kyushu 

1 Kumsaki Peninsula 

2 Yabakel lava plateau 
8 Kujyu volcanic group 

4 Abo volcano 

5 Kirapo, Tara and Unsen 

volcanoes 

6 Broken basaltic plateau 

7 Goto Islands 

8 Crystalline rock area 

9 Kumamoto Plain 


IV Outer Zone of Southwestern 
Jafan 

A Akaishi mountain land 
1 Maturely dissected moun¬ 
tains 
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IV OtfTBR Zone or Southwest(drn 
Japan (eon/) 

A Ak&ishi mountain land 

2 Tertiary bills and ele¬ 

vated deltas 

3 Delta plains 

B KU mountain land 

1 Maturely disserted moun¬ 

tains 

2 Marine terraces 

C Shikoku mountain land 

1 Maturely dissected moun¬ 

tains 

2 Marine terraces 

3 Delta plains 


D Kyushu mountain land 

1 Maturely dissected moun¬ 

tains 

2 Hitoyoshi Basin 

3 Sadowara coastal plain 

E Volcanic region of south¬ 
western Kyushu 

1 Volcanic plateau 

2 Kirishima volcanic group 

3 Sakurajima volcanic 

group 

4 Kaimon volcanic group 

5 Mesozoic and granitic 

prominences 

6 Ryukyu volcanic islands 


J HOKKAIDO PROPER 

The Hokkaido Proper division includes the main body of 
Hokkaido Island, which lies north of the Ishikan-Yufutsu lowland 
(Map 10,1, H) Its chief distinguishing characteristics are (1) a 
subdued mountain topography, (2) a senes of volcanic mountains 
arranged en Echelon, and (3) the most extensive development of 
marine terraces found anywhere in Japan This area is regarded 
an a major morphologic division, although it is made up of several 
strikingly different features Two mountain systems, which con¬ 
stitute the backbone of the island, extend mendionally from Capo 
Soya to Capt Enmo and inclose a senes of fault basins Tlu 
easternmost system is the loftier, both tend to increase in elevation 
from north to south 7 The circum-Pacific “nng of fire” is repre¬ 
sented in this division by a row of volcanic mountains, which 
penetrate from the Shiretoko Peninsula m the cast to the center 
of the island Tho highest elevations in Hokkaido are found in 

T The Kltami mountain land, which forma the northern part of the eastern 
system, has a general elevation of about 1,000 meters, and a maximum eleva¬ 
tion of 1,585 meters in Teshio-dake In the Ishikari mountain land just to the 
south many peaks exceed 1,800 meters, Ishikan-dake reaches 1,980 meters 
Farther south, several peaks of the Hidaka mountain land are more than 2,000 
meters In elevation The western system Is less lofty Only two of the peaks 
In the Teehio mountain land exceed 1,000 meters, the maximum elevation is 
1,032 meters In the Yubari area several peaks exceed 1,300 meters, and Mt 
Ashibetsu reaches 1,727 meters 



164 Hall and Watanabe 

these peaks In the southeast is the spacious coastal plain of 
Tokachi 

Each of the meridional mountain masses is divided into more 
or less independent mountain lands by low gaps or by gorges 
In general, each mountain land may be regarded as a warped dome, 
the margins of which not infrequently have been dropped by 
faulting Conspicuous granitic cores are exposed in the main 
ridges of the Hidaka and Ishikan mountain lands (Map 11) 
Volcanic rocks are widely distnbuted throughout the mountain 
lands of Kitami and Teshio The accompanying fault scarps are 
all more or less meridional and most of them occur on the inner 
margins, thus embracing the central fault basmB In the ex¬ 
treme north and south these fault scarps are replaced by flexure 
scarps 

Flat-topped crests can be found in all of the mountain lands 
It is probable that these surfaces do not indicate the existence of a 
once extensive peneplain, but rather represent several levels which 
have been formed in the course of successive uplifts The Kitami 
and Teshio mountain lands are distinctly of subdued forms that 
present no steep slopes or sharp ridges The three southern moun¬ 
tain lands are of stronger relief and, m many places, are character¬ 
ised by sharp ridges and steep valley walls 

The volcanic mountains occur in three separate clusters which 
are called, from east to west, the Kutsharo, the Shikanbetsu, and 
the Tokachi volcanic groups 

A salient feature of Hokkaido is the unusual development of 
marine terraces In width, continuity, and extent they have no 
equal in Japan Most of them are abrasion surfaces capped with a 
thin veneer of J>each gravels, and display distinct soa cliffs at their 
rear Many of them are multicycled m origin and their descent 
to the present shore line is by several minor steps The highest 
marine terrace so far identified in Hokkaido is at Cape Erimo, 
where an elevation of 320 meters is attained Their height in 
each locality is shown just offshore on Map 12 

A The Kitami mountain land occupies the north-central 
portion of Hokkaido As a whole, it is a typical upwarped block, 
except that its western boundary is dropped to the central low- 
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land by marginal fault and flexure In the south-central part the 
conspiouous Uenshin horst rises above the surrounding area 
Many of its peaks exceed 1,000 meters, Teshlo-d&ke reaches 
1,585 meters The highest elevations occur in its southern ex¬ 
tension The peaks in other parts of the Kilami mountain land 
are usually between 750 and 950 meters above sea level 

This subdivision, in general, is a subdued mountain land 
and is characterized by coarse-textured slopes of gentle concave 
declivity There are many erosion-surface levels which mark 
successive steps of uplift The highest level of this type occurs 
near the summit of Mount Teshio Along the shore of the Sea of 
Okhotsk there are several steps of marine terrace The lowest 
one is so nearly at sea level that it is virtually impossible to tell 
where the terrace ends and where the erosion surface of subaSnal 
origin begins 

B The Iehikan mountain land lies immediately south of the 
subdivision just discussed and is wedged in between the Shikan- 
betsu and Tokachi volcanic groups It is a maturely dissected 
mountain area of strong relief, composed chiefly of Paleozoic rocks, 
although the crest of the highest peak, Ishikarl-dake (1,980 
meters), is granitic All the prominent peaks exceed 1,600 meters 
m elevation The Ishikari mountain land, which 14 believed to be 
a huge erosion remnant (unaka) t rises above the adjacent 1,000- 
meter level Wide erosion valleys penetrate deeply into it from 
the margins 

C The Hidaka mountain land attains the greatest elevations 
found in Hokkaido except m the volcanic peaks It is a huge 
tilted block The front faces to the east and the back slope 
gradually gives way to the southwest The eastern margin is 
marked by a bold fault scarp of more than 1,500 meters The 
northern half of this escarpment is maturely dissected, but the 
southern half gradually changes to a flexure scarp At the foot of 
the scarp an extensive development of composite alluvial fans 
occurs The back slope is long and gradual and is maturely dis¬ 
sected, so that the occurrence and extent of flat-topped crests are 
very limited The important streams of this area are consequent 
to the inclination of this back slope and their length is thus 
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determined Near the center of the granitic backbone, which 
marks the top of the escarpment, occur the highest elevations 
Poroshin-dake reaches 2,052 meters It is from this location that 
cirque remnants have been reported 8 Northward and southward 
from this point there is a general decrtoHe in elevation On the 
northern margin this area is separated from the Ishikan mountain 
land by a low saddle known as the Kankachi Pass (PI XII, Fig 1) 
In this vicinity the general level is about 1,000 meters, and the 
surface is characterized by gently rounded slopes with widely 
spaced streams 

The seaward margin of this subdivision is skirted by marine 
terraces, most of which are multicycled and present high and 
conspicuous sea cliffs at their backs At the foot of the innermost 
cliff an elevation of about 200 meters is maintained for the entire 
extent of the coast At the southern tip of Cape Enmo an 
abrasion surface of 320 meters occurs The oombined breadth of 
these terraces has a maximum width of 15 kilometers 

D The Tcfikio mountain land t like the Kitami section, just to 
the east, is a typical upwarped block characterized by subdued 
topography A group of peaks near the center contains the only 
ones exceeding 800 meters The entire eastern edge is marked 
by marginal fault scarps which tower above the central lowland 
Other fault scarps cut the interior of the area Tjbe nvers Teshio 
and Ishikari, after draining considerable areas oi the central low¬ 
land, flow through the Teshio mountain land in antecedent gorges 
Extensive remnants of several erosion levels are found The 
highest one is interrupted at frequent intervals by monadnocks, 
the lowest one (300 meters) might easily be confused with the 
adjacent nmpno terrace, which exceeds 200 meters in elevation 
An extensive and swampy lowland occurs near the mouth of the 
river Teshio 

E The Yuban mountain land us separated from the Teshio 
section, just northward, by the antecedent gorge of the Sorachi 
River In its broader outline it appears as a single tilted block 
The mam ridge occurs along the eastern edge, the descent east- 

1 An unpublished paper read by V Sossa before the Association of 
Japanese Geographers in October, 1928 
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ward to the Furano Basin is by a bold step-fault scarp * The 
western margin is marked by a low fault scarp which drops down 
to the Ishikan-Yufutsu lowland 

A study of altitude distribution, however, suggests that there 
are two major tilted blocks The fronts face eastward and the 
back slopes give way gradually to the west The eastern block is 
the higher and elevations of over 1,000 meters persist throughout 
the entire length of the mam ndge This block is characterized 
by strong relief and displays sharp ridges and steep slopes Rem¬ 
nants of erosion levels are very limited both in area and number 
High peaks such as Ashibetsu (1,727 meters) and Yubari (1,668 
meters) may be monadnocks of a former cycle 

The western block is separated from the eastern by the longi¬ 
tudinal lowland formed by the valleys of the Ashibetsu and 
Bhaparo rivers The main ridge of this block is also found on the 
eastern edge, from which the descent to the east is considerably 
steeper than to the west The highest peak of the main ridge is 
Bibae-san (987 meters) The western edge is marked by a low 
fault scarp which borders the Ishikari-Yufutsu lowland Near 
the southern end of this section the fault scarps disappear, and the 
two blocks blend into a single mountain land of mild relief A 
small but individual tilted block lies m the southwest corner 

F The Mashtke mountain land lies just south of the Teshio 
section Its most elevated portion (1,376 meters) is a lava plateau 
the initial surface of which is still partly preserved A high sea 
cliff towers above the Sea of Japan, but marine terraces occur 
only on the northern and southern extremities The eastern mar¬ 
gin of the area is marked by a distinct fault scarp and, with the 
Yuban mountain land to the east, embraces the meridional gr&ben 
which forms the northern extension of Ishikan-Yufutsu lowland 
O The Central lowland occupies the bottom of an elongated 
depression and lies between the meridional scarps of the Teshio 
and Kitami mountain lands It is composed of four waste-filled 
fault basins which are separated from one another by low and in¬ 
conspicuous passes Occasional patches of diluvial terrace are 

1 Tada, F, and Tsuya, T, “The Eruption of the Volcano Tokachi,” 
BuU Earthquake Bee Inst , 2 (1926) 118-160 
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found along the margins From north to south these basins are 
known as the Tombetsu, the N&yoro, the Kamikawa, and the 
Furano The floors of the three southern basins exceed 100 meters 
in elevation They are drained by the middle courses of the 
Teshio, Ishikan, and Sorachi rivers, respectively These rivers 
cut through the Teshio mountains by antecedent gorges and empty 
mto the Sea of Japan The northernmost or Tombetsu Basin, 
which lies but slightly above sea level, is bordered in part by a 
continuation of the marine terraces of the north shore These 
terraces have been dissected by the Tombetsu River, which drains 
this basin High-level gravels occur in the two middle basins — 
Nayoro and Kamikawa — which probably can be correlated with 
the marine terraces of the north coast of Hokkaido and their 
extension into the Tombetsu Basin This would constitute ad¬ 
ditional evidence that a broad and epeirogenetic type of uplift 
recently prevailed in Hokkaido 

II The I shikari-Yufutsu lowland has the form of an inverted 
“Y” and is bordered on the east and on the west by the Yuban 
and Mashike mountain lands The long northward extension is a 
graben and is drained by the lower course of the Ishikari Raver 
This nver meanders widely over the waste-filled floor, and cut-off 
remnants are found m the many ox-bow lakes. The southern 
part divides the Island of Hokkaido mto two parts The west 
arm is a low-lying alluvial plain which has been built by the rapid 
aggradation of the Ishikan River The southeast arm was built 
up of volcanic d6bn« to an elevation somewhat above the present 
level After erosion was well advanced, a slight submergence took 
place which caused many swamps and extensive marshy areas 
in the wide shallow valleys 

I The eastern volcanic region of Hokkaido is composed of three 
separate volcanic groups which he in an east-west line between 
the Shiretoko Peninsula and the center of Hokkaido Genetically, 
this chain of volcanoes continues through the Chiehima Islands 
From east to west these volcanic groups are known as (1) Kut- 
sharo, (2) Shikari be tsu, and (3) Tokachi 

(1) The Kutsharo group has a major east-west extent of 
150 kilometers from the tip of the Shiretoko Peninsula to the 
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volcano of Akan Iwo-dake, In the northeast comer of the group, 
has erupted on several occasions within histone times The 
Kutsharo Caldera, which occupies a central position in the group, 
has an east-west diameter of 25 kilometers and extends 20 kilo¬ 
meters from north to south It is regarded as the largest caldera 
m Japan, 10 exceeding even the famous Aso in central Kyushu 

Many lava domes of recent ongin are found in the eastern 
part of the caldera A crescentic caldera lake occupies its western 
part The twin volcanoes of Oakan and Meakan are outstanding 
in this group because of their perfect forms 

(2) The northern portion of the Shikanbetsu group is com¬ 
posed of three gigantic but strongly dissected shield volcanoes 
The southern portion, m contrast, is made up of many small lava 
domes, which encircle the large and picturesque Shikanbetsu 
Lake 

(3) The Tokachi volcanic group, extending in a NE -*SW 
direction, forms an arc that is convex to the southeast This 
group may well be called the roof of Hokkaido, for not only is it 
located at the center of the island, but its peaks exceed all others 
in height Asahi-dake (2,290 meters), in the northern part of the 
group, constitutes the highest point in Hokkaido Several other 
peaks exceed 2,000 meters The volcanoes^of this group rest upon 
an erosion surface of lipantio rock, and practically all of them 
present a very fresh appearance Asahi-dake is now in a stage of 
solfatario activity Tokachi, which had been regarded as extinct, 
erupted violently on May 24, 1926, and the flow of mud which 
followed wrought great damage to the fields and habitations on its 
northwest flank 

Irumkeppu, which lies in the lowland between the Yuban and 
Teshio mountain lands, is isolated from the main volcanic group 
It is a great, dissected shield volcano Rishin Island, just off the 
coast of the Teshio mountain land, is a markedly cone-shaped 
volcano 

J The Nemuro upland is a marine terrace of unusual extent 
fringing the southern flank of the Kutsharo- volcanic group 

” Tanakadate, H, Report of the tiweebgaHon of the Volcanic Lake* m 
Hokkaido (Sapporo, 1925) 
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Here the abrasion surface that truncates Tertiary rooks can be 
traced as far inland as 50 kilometers It attains a maximum ele¬ 
vation of about 200 meters and is now m an incipient stage of 
dissection A wide initial surface is found between erosion valleys 
of later origin The valley bottoms, however, have extensive floors, 
many of which are excessively marshy 

A The Tokachi coastal plain (PI XII, Fig 2) is bounded on 
the west by the bold escarpment that determines the eastern 
boundary of the Hidaka mountain land and on the north by 
the Shikanbetsu volcanic group The coastal plain of Tokaohi 
stretches southeastward for 100 kilometers Three morphological 
divisions may be recognized The coastal plain proper occupies 
the eastern portion It is composed of unconsolidated sand and 
gravel, and much of the original surface has been obliterated by 
erosion The maximum elevation attained is 320 meters The 
western part is a huge composite of alluvial fans, which have b( en 
built by the torrential streams descending from the adjacent 
mountain land The wide flood plains of the Tokachi River and 
its major tributaries are entrenched well below both the fan sur¬ 
face and the coastal plain 

L The Shira-nuka Hills comprise a Tertiary land of low relief, 
underlain by a core of Paleozoic rock They He between the 
Nemuro upland and the Tokachi coastal plain At Ukotakisupun 
the maximum elevation of 745 meters is at tamed Manne terraces 
skirt the seaward edge 

n NORTHEASTERN JAPAN 

The northeastern division forms a contiguous land area, except 
for the interruption of the Tsugaru Strait, it lies between the divi¬ 
sions of Hokkaido Proper and southwestern Japan The western 
margin of the Ishikari-Yufutsu lowland, as has been mentioned 
previously, is the line of demarcation in the north The boundary 
m the southwest is marked by the bold fault scarps which border 
the western side of the Fossa Magna 

In general, the morphological features of this division are domi¬ 
nated by three subparallel mountain systems and their interven¬ 
ing lowlands, which conform to the local direction of the axis of 



173 


Ijandforrm of Japan 

the Japanese arc Each of these mountain systems is believed to 
be an elongated, upwarped dome Its margins, in many places, 
have been dropped by faulting 11 The trends of the fault scarps 
are more or less meridional in accordance with this general in¬ 
clination of the mountain systems Along the southwestern mar¬ 
gin, however, several fault lines are distinctly transverse to the 
direction of the Japanese arc Morphological fault hnes arc ex¬ 
ceedingly rare in the interior of the mountain areas, except m the 
Abukuma mountain land The eastern mountain lands do not 
form a continuous range, but, rather, are divided into three parts 
by two wide lowlands The three parts are from north to south 
the Kitakami, Abukuma, and Kwanto mountain lands The first 
two subdivisions are characterized by extensive peneplain rem¬ 
nants and occasional monadnocks, but the Kwanto mountain 
land does not contain these features, since it is in a mature stage 
of dissection The two intervening lowlands are the Kitakami- 
Abukuma and the Kwanto coastal plain These lowlands also 
separate the eastern from the central mountain lands The latter 
extend the full length of the division and form a virtually unbroken 
range A nearly equidistant arrangement of volcanic mountain 
groups is found These cap and greatly alter the original form 
and altitude of the central system Unlike the eastern mountain 
system, which is composed of ancient rocks — Paleozoic, gneiss, 
and granite — the central system is largely of Tertiary sediments 
overlying a core of gneiss and granite The lowland which sep¬ 
arates the central and western mountain systems is made up 
of a series of fault basins and so is somewhat unlike the low¬ 
land between the central and eastern mountain system, which 
was largely wrought by flexure Elevations vary greatly in 
the western mountain system In some places there is only a 
low hill country, though in others elevations exceed 2,000 meters 
A hne of fault depressions skirts the Sea of Japan, but in places 
these are partly buried beneath gigantic volcanoes of youthful 
appearance 

11 Tiu jimura, T , “The Nature of the lault Valleys and the Geomorpho- 
logic Fault Structure of a Portion of the Japanese Islands,” (hog Rev of 
Japan, 2 (1926) 131-162, 192-218 
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The general altitude of the central mountain system increases 
rapidly to the southwest and then drops sharply to the lowland of 
the Fossa Magna This lowland has been greatly altered by the 
development of volcanoes m it 

A The Kitakami mountain land Is nearly sphenoidal It is 
composed almost entirely of Paleozoic rocks, but In places the 
underlying granitic core is exposed and Mesozoic rocks are found 
near the southern margin Considered as a whole, the Kitakami 
mountain land is a disseoted peneplain, and extensive and well-¬ 
preserved remnants of the former cycle are found The maximum 
elevation of this old level, which is about 1,000 meters, occurs near 
the center, from which there is a gradual descent m all directions 
A number of monadnocks protrude several hundred meters above 
the peneplain level 11 Hayachine has an altitude of 1,914 meters 
There is less evidence of marginal faulting here than in the Abu* 
kuma and K wan to mountain masses The westward margin, 
facing the longitudinal lowland of the Kitakami River, appears to 
be a highly dissected flexure scarp, whereas there is a gradual 
eastward slope to the Pacific Ocean 

The northern half of the coast line is fringed by marine terraces 
which attain a maximum elevation, near the northern end, of 
300 meters From here the elevation gradually decreases south¬ 
ward 11 There axe no indications of uplift along the southern half 
of the coast line, but rather the maturely dissected margin of the 
Kitakami peneplain has been drowned and forms a shore line of 
rias type 

B The Abukuma mountain land, like tho subdivision just 
described, is an elevated peneplain, but differs from it geologically 
and in the detail of landforms Schistose granite and crystalline 
schists constitute the core, and the margins cany coal-bearing 
Tertiary sediments In the extreme southern portion, where most 
of the original surface has been obliterated, Paleozoic rocks and 
granite predominate 

11 Yamane, 8, “An Explanation of the Geological Map, Mlyako Sheet, 
on a Scale of 1 200 000," Imp *r Oed Surv qf Japan (Tokyo, 1909) 

“ Imamura, G, "Warping and Tilting as Seen from the Type of De¬ 
formation of Abrasion Surfaces," Qoog Ret of Japan, 4 (1928) 287-247 
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The most distinguishing feature of this area is the occurrence 
of numerous fault valleys in the mountain interior 14 These are 
subparallel and run in a NNW -SSE direction In the northern 
half of the Abukuma mountain land extensive peneplam remnants 
are found These lie at an elevation of about 1,000 meters The 
southern half is offset westward, and most of its original surface 
has been removed Here, too, the peneplam level is about 1,000 
meters above sea level Planation is believed to have taken place 
in early Tertiary or Cretaceous time 15 

The northwest boundary is marked by fault scarps which 
descend to the Abukuma Valley There is no distinct morphologi¬ 
cal fault expression on the southwestern margin, at the southern 
end there is a gradual merging into the Kwanto Plain Near the 
eastern margin there is a distinct meridional scarp, 100 kilometers 
in length, which separates the older rocks from the Tertiary sedi¬ 
ments 

€ The Kwanto mountain land is in a stage of mature dissec¬ 
tion, no peneplain remnants have been definitely recognised, al¬ 
though flat-topped crests have been reported in the southeastern 
part 19 This mountain land is composed chiefly of Paleozoic and 
crystalline rocks, except the southernmost or Tanzawa-Misaka 
mountains, which are of Tertiary sediments A row of volcanoes 
marks the northern boundary The eastern edge, which borders 
the western extension of the Kwanto Plain, is believed to be an 
inconspicuous and greatly modified scarp 

Three distinct sections of the Kwanto mountain land should 
be recognised These are from north to south the Ashio, Chi- 
chibu, and Tansawa-Misaka mountains The first, which is 
detached from the mam mass by the Tonegawa graben, is sep¬ 
arated from the Abukuma mountain land by the Kinugawa 
graben The western boundary is the valley of the Watarase 
River The highest elevation w the Ashio mountains is in the 

14 WaUnabe, M , “A Morphological Outline of the Abukuma Mountain 
Land,” Chtkyu — The Globe, 8 (1927) 844-354 

u Wat&nabe, K, "The Morphological Development of the Joban Coastal 
Belt,” Joum (hog of Japan, 42 (1980) 200-210, 284-290 

* Homma, F, "The Geological Structure of the T&nsawa Mountain 
Mass,” Chtkyu — The Globe, 1 (1924) 323-351 
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northwestern corner, where the peak of Yuhi-dake reaches 1,526 
meters 

The Chichibu mountains form the highest non-voleame land 
m the northeastern division In its western portion Kokushi-dake 
and Kimpo-san reach 2,591 and 2,595 meters, respectively The 
western margin of this mountain area drops down abruptly to the 
lowland of the Fossa Magna 

The Tanzawa-Misaka mountains are rather high for Tertiary 
mountains, but do not compare in elevation with the other two 
associated districts Mount Tanzawa (1,667 meters), Kuro-dake 
(1,792 meters), Amaga-take (1,772 meters), and a peak (1,945 
meters) of unknown name in the southwest corner afford the 
highest elevations The western half of this mountain mass is 
crescent-shaped and embraces a semicircular depression, which is 
now buned by Mt Fuji A number of narrow grabens have been 
reported in the eastern half 17 The eastern and southern margins 
are marked by abrupt fault scarps which descend sharply to the 
adjacent lowlands 18 

D The Boso and Miura peninsulas constitute a hilly land of 
consolidated Tertiary tuffs with small areas of shales and sand¬ 
stone Kiyozumi-yama (383 meters), in the Boso Peninsula, is 
the highest elevation Block faulting, resulting m horsts, tilted 
blocks, and grabens, characterize this subdivision 19 These fea¬ 
tures have been greatly modified by erosion, but block movement 
is still going on, and several new seismic faults were formed by 
the great earthquake of 1923 80 The fault scarps and grabens 
m the Boso Peninsula run in nearly straight lines, whereas those 
of the Miura Peninsula are curved and occur in a more or less 
concentric arrangement 

The southern tip of the Boso Peninsula has a narrow cut 

17 Hanoi, S, “PhyBtographical Studies of the Terraces along the River 
Kateura,” Oeog Rev of Japan, 3 (1927) 167-187, 308, 326, 420-430 

11 Homma, pp 824-327, as cited in note 16 

11 Yamasaki, N, “Tilted Blocks of the Southeastern Part of the Boso 
Peninsula,” Qeog Re t> of Japan , 1 (1925) 1-14 

*• Yamasaki, N, “ Physiographic^ Studies of the Great Earthquake of 
the Kwanto District," Joum Faculty 8d, Imper Unw Tokyo , Ser 2, 
2 (1926) 77-119 
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terrace with a deeply notched sea cliff at its rear The foot of 
the rear cliff is 20 meters from where the terrace descends to the 
sea by several minor steps 81 A new step was added at the time 
of the great earthquake of 1927 by an uplift of nearly 2 meters M 
An extensive cut terrace also occurs along the southern short of 
the Miura Peninsula A minor depression followed slight dis¬ 
section, and now the shore line is characterized by an intricate 
pattern of small bays and inlets M 

B The Kwanto coastal plain lies between the Abukuma and 
Kwanto mountain lands Three kinds of features characterize 
this extensive area (1) the old coastal plain, which forms an 
extensive upland interrupted by wide valleys that are well in¬ 
trenched below the upland level (Map 13), (2) a few large and 
maturely dissected deltas which are associated with this old* r and 
higher surface , u (3) the new coastal plain, oornposed chiefly of 
the intercalation of unconsolidated sand, clay, and gravel, which 
since emergence has been separated into many isolated table lands 
by the channels of numerous extended streams Step terraoes, 
caused by many successive uplifts, characterize the valley pro¬ 
file** A slight depression has since drowned the lower river 
courses w Pronounced aggradation followed and filled in most of 
these drowned valleys A few, however, remain as long estuaries, 
and Kagamiga-ura, Ivita-ura, Imba-numa, and Tega-numa, near 
the mouth of the Tone River, are of such origin 87 The north shore 

n W&tanabe, A, “Preliminary Notes on the Coastal Terraces of the 
Southern Part of the Boeo Peninsula,” Geog Rev of Japan, 5 (1929) 119-126 

* Imperial Army Survey Dept, A Map Showing the Vertical Move¬ 
ment of Land during the Great Earthquake of Kwanto In 1923 (Tokyo, 
1926) 

u Aoki, R, “Shore Line Topography of the Miura Peninsula,' Chikyu — 
The Globe, 3 (1926) 

14 Asai, C “The Geomorphology of Tama Hill,” Geog Rev of Japan , 
1 (1926) 20-40 

* Toki, R, “ Micromorphological Studies on the Kwanto Plain,” Geog 
Rev of Japan, 6 (1930) 1386 1422, 1601-1536 

* Told, R., “The Ancient Coast Line of the Kwanto Lowland as Deter¬ 
mined by the Present Topography aud the Distribution of Shell-Mounds/ 
Geog Rev of Japan, 2 (1926) 697-607, 669-678, 746-773 

17 Makiyama, J, “An Explanation of the Topographic Sheets Near 
Sakur*/’ CAtfcyu — The Globe, 2 (1924) 696 
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of Sagami Bay is believed to be a fault coast, modified by marine 
erosion A marine terrace, 20 meters in height, is attached to the 
front of the scarp 8$ 

F The Kitakami-A bukuma lowland is a longitudinal depression 
between the eastern and central mountain masses of northeastern 
Japan The northern portion, or the Kitakami lowland proper, 
is not a depression of fault origin In fact, the eastern margin 
appears to be a much-modified flexure scarp 19 Throughout the 
entire length an erosion surface that truncates Tertiary rocks can 
be identified This surface ranges in elevation from 100 to 300 
meters and is believed to be of more recent origin than the Kita- 
kami peneplain to the east The southern extremity of this low¬ 
land is highly dissected and appears as a distinct hill land In the 
northern half, however, wide remnants of the initial surface re¬ 
main Along the southeast margin of the Kitakami lowland fault¬ 
ing and depression have taken place, causing tho rugged coast 
about Matsushima The western margin is covered by extensive, 
composite alluvial fans formed by the torrential streams descend¬ 
ing from the central mountain mass 

The northern half of the A bukuma lowland is often called the 
Fukushima graben It is a typical rift depression, the eastern 
and western boundaries of which are marked by abrupt fault 
soarps The scarp on the western periphery cuts the flanks of the 
volcanoes Adakra and Azuma The southern portion of the basin 
is a flexure depression, its surface is composed of flat-topped 
hills which maintain a uniform level of from 200 to 300 meters 
This summit level is due to subaerial denudation 81 and is of more 
recent origin than the adjacent Abukuma peneplain 

G The western volcanic region of Hokkaido is characterised by 
a variety of surfaoe forms An extensive volcanic plateau occu¬ 
pies the northwestern portion The depressed area of the south- 

” Otsuka, Y , “The Recent Geological History of the Olao Block and Its 
Adjacent Area,” Gtog Rev of Japan, 6 (1930) 129 

M Yamasaki, N , “A Geographical Sketch of Japan,” Scienitfic Japan — 
Past and Present (Kyoto, 1926) 1-32 

M Watanabe, M , ” A Morphological Outline of the Kitakami Longitudinal 
Lowland,” Chthyu — The Glebe, 6 (1926) 513-618 
“ Watanabe, p 350, » cited in note 14 
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west is buried beneath numerous gigantic cones “ The Caldera 
lakes of Chikotsu and Toy a and the circular depression of Vol¬ 
cano Bay are negative expressions of vulcanism Yotei-san (1893 
meters), which lies m the center of the region, is noted for its 
nearly perfect conical form This mountain has undergone in¬ 
tense activity in recent years Eruptions of Tarumae, Usu, and 
Komaga-take have bten recorded dunng the past two centuries 
Komaga-take was observed by the writers during its most recent 
eruption in June, 1929 At that time a great stream of hot pumice 
rolled down the flank, burying everything in its path 

H The central range forms the backbone of northeastern 
Japan Tertiary sediments predominate, with here and there 
extensive exposures of the underlying granitic and gneissic core 
Thtse exposures frequently attain much higher elevations than 
the surrounding Tertiary rocks The strike of the Tertiary rock 
coincides closely with the major trend of the range, and the dip is in 
either direction from the axis It is generally believed, but not 
definitely proved, that the exposed granitic and gneissic dbres were 
islands in a Tertiary sea It is possible that they, too, were 
covered by the sea and that erosion, since the uplifting of the 
central range, has removed their sedimentary cover Faulting 
is not a feature of the intenor of this subdivision, but the east¬ 
ern and western margins are marked m many places by distinct 
fault scarps w In brief, then, the central range is an elongated, 
warped dome whose margins have been dropped by faulting 
The highest elevation of non-volcanic ongin is Waga-dake (1,440 
meters) 

The morphological expression of this mountain land is greatly 
modified by the many volcanoes which cap it These occur in 
clusters which lie nearly equidistant from one another From north 
to south each of these groups bears the name of its major peak 
(1) Osore-yama, (2) Hakkoda-san, (3) Ganshu-san, (4) Sugawa- 

** Watanabe, A, and Imaisumi, M , “On the Distribution of Volcanoes 
in Japan,” Qeog Rev of Japan, S (1927) 782, idem, “On the Distribution of 
Volcanoes in Japan,” Pap Mxch Acad Sex, ArU and Letter*, 14 (1930) 433- 
436 The latter article contains a valuable map showing the distribution of 
volcanoes of Japan 

* Tsujimura, as cited in note IX 
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dake, (5) Funagata-yama, (6) Zao-san, and (7) Bandanmn In 
each group there are one or more overtowcring conical volcanoes 
accompanied by numerous minor attendants Osore-yama, Zao- 
san, and Bandai-san have recent rt cords of eruption The erup¬ 
tion of Mt Bandai in 1888 is the most famous At that time its 
northern portion was blown away and the resulting debris ac¬ 
cumulated on its northern flank, forming numerous small lakes, 
which are still conspicuous features of the landscape 

I The volcanic region of central Honshu is a cn scent-shaped 
area which is convex eastward It is a region of many volcanoes 
of vaned forms, which are of both recent and ancient origin The 
younger volcanoes he along the outer margin and the older and 
more dissected ones are within 84 Nasu (1,917 meters) and Asama 
(2,542 meters), which are constantly smoking, are well known to 
the Japanese people 

J The central baain8 comprise a series of depressions that 
extend nearly the entire length of northeastern Japan From north 
to south these depressions arc known as (1) Suttsu Bay, (2) Vol¬ 
cano Bay, (3) Mutsu Bay, (4) Hanawa Basin, (5) Odate Basin, 
(0) Yokote Basin, (7) Shinjo Basin, (8) Yamagata Basin, (9) Yone- 
aawa Basin, (10) Inawashiro Basin, and ('ll) Aizu Basin The 
three northernmost have been invaded by the sea, whereas the 
Inawashiro Basin is occupied by a lake and the remaining seven 
are waste-filled The basins are grabens, more or less oblong, 
and their eastern and western margins arc marked by fault scarps 
m varying stages of dissection The nvers which drain the dif¬ 
ferent basins cut through the mountain lands to the west m 
antecedent gorges and empty into the Sea of Japan The nvtrs 
Omono, Noshiro, Mogani, and Aga are of this type 

In the Yokote Basin a small tilted block is found at the 
foot of the fault scarp which separates the basin from the cen¬ 
tral mountains During the destructive earthquako of 1896 this 
blook showed renewed activity, 86 and a new seismic fault with a 
maximum vertical displacement of 3 meters appeared just at the 

•* Watanabe, p 780, as cited in the first article in note 32 
u Yamasaki, N , “Das grosae japanische hrdbeden im nord lichen Hon¬ 
shu am 31 August, 1896,“ Ptt Af\U , 46 (1900) 249-255 
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foot of the block front * This fault does not present a continuous 
morphological expression, but can be seen at intervals along the 
entire 60 kilometers of the eastern margin of the basin 

K The Oshima mountain land is a warped structure in a stage 
of mature dissection It is characterized by moderate relief and is 
girdled by narrow marine terraces In the northern and southern 
peripheries occasional peaks exceed 1,000 meters in elevation 
Kariba-yama (1,520 meters) is a huge, maturely dissected lava 
dome at the sea's edge in the northwest portion of the region 
The marine terraces are well developed, but in width they do 
not compare with the terraces of the Hokkaido Proper division 
The highest terrace (300 meters) lies behind Esashi on the Sea of 
Japan, where the former sea cliff can be identified 

L The Taugaru horsl runs in a NNW ~SSE direction, with 
its eastern and western margins marked by distinct fault scarps 
The eastern slope descends to the Bay of Aoraon by two abrupt 
steps The highest elevation in the region is attained by Okura- 
dake (677 meters) 

M The Dewa Hills extend for a distance of 160 kilometers 
from north to south, interrupted only by the gorges of the nvers 
Noshiro and Omono The portion of this subdivision lying north 
of the Omono River is a maturely dissected, low mountain land 
It is characterized by moderate relief and its most prominent peaks 
reach to about 1,000 meters The portion south of the Omono is a 
hiU country in a youthful stage of dissection Extensive flat- 
topped surfaces are found/ 7 and the general elevation is but 
slightly in excess of 400 ftfeters 

The southern border of the Dewa Hills is marked by the ante¬ 
cedent gorg^ of the Mogami River The northern border, near 
Ajigasawa, is the Sea of Japan, where three distinct levels of marine 
terrace are found The maximum elevation on the uppermost 
terrace is 120 meters 

N The Asahirlttoyo mountain land is a maturely dissected 

M Fukui, E , “ Geomorphological and Climatological Studios of the Yokote 
Basin," Qeog Rev of Japan, 4 (1928) 28' 25 

• T Ohashi, R, “The Physiographic History of the Dewa Range, A Con¬ 
tribution to the Block-Upheaval Theory of Mountain Building," Qeog Rev 
of Japan, 3 (1927) 14 
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area of high relief Extensive exposures of the granitic core occur 
in the highest oentral part The eastern margin is downfaulted 
into the Yamagata, Yonezawa, and Aizu basins, whereas the 
western boundary is marked by the faulted coast along the Sea 
of Japan and the long continuous fault scarp which towers above 
the Echigo Plain 

The maximum elevation of this region is attained by Taimchi- 
dake (2,123 meters), which lies in the south-central part The 
highly dissected volcano, Gas-san (1,924 meters), is a prominent 
feature of the northern part The River Aga, after draining the 
Aizu Basm, cuts through the southern part of the area at nearly a 
right angle to the trend of the mountains 

0 The block mountains of Echigo are made up of many parallel 
blocks of Tertiary sediments They are elongated in a NE -SW 
direction, and each one is regarded as a distinct warped dome whose 
margins have been dropped by faultmg Thus the direction of the 
fault system accords with that of the different mountain ranges 
The Shinano River flows along the foot of one of these fault 
scarps for almost its entire length 

P The delta plains of the Sea of Japan include, from north 
to south the plains of (1) Tsugaru, (2) Nosbiro, (3) Shonai, 
(4) Echigo, and (5) Takata Each occupies a fault depression 
and bes at the mouth of a large river flowing into the sea Delta 
deposits have in each case formed extensive alluvial plains The 
fault scarps which form the inland bordors of these depressions inter¬ 
sect at low angles the axis of the island arc 88 Farther to the south 
the Toyama Plain and Wakasa Bay are of this same character 
The Tsugaru and Shonai plains are now partly buned by the 
gigantic conical volcanoes of Iwaki (1,625 meters) and Chokai 
(2,230 meters), respectively 

Q The t stands of the Sea of Japan, which he in a line parallel to 
the west coast of Honshu and the southwest coast of Hokkaido, 
are, from north to south (1) Okushin, (2) Oshima and Koshima, 
two small volcanic islands off the coast of southwestern Hokkaido, 
not to be discussed here, (3) Oga Peninsula, (4) Tobishima and 
Awashima, and (5) Sado 


» Ibvi 
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Okushiri rises out of the sea by a series of stepped marine 
terraces In this manner there is quite a uniform ascent from all 
sides toward the central and highest part aa Tho highest eleva¬ 
tion is itself a flattish surface (585 meters) and has been abraded 
This is the most elevated abrasion surface so far identified in 
Japan 40 

Oga Island is now a part Of the Oga Peninsula, a tomboro which 
has been land-tied by the deposits of the Noshiro and Oniono 
nvers Between the island and the mainland the land is low and 
embraces the shallow Lake Hachiro-gata Several levels of marine 
terrace, the highest of which lies at about 200 meters, border 
the island The small but picturesque volcano, Kampu-san (356 
meters), is on the western edge of Lakt Hachiro-gata Many 
lakes and bays are in the northwest part 41 

Tobishima and Awashima arc small islands of low elevation 
They are described as emerged abrasion platforms 48 

Sado, the largest island in the Sea of Japan, is shaped like an 
anvil and is composed of two parallel warped ranges, which em¬ 
brace a low waste-filled depression between them w The general 
trend of the ranges is parallel to those of the adjacent mainland 
The margins of each range are believed to have been dropped by 
faulting, but the scarps are submerged below sea level 44 Flat- 
topped surfaces occur at several levels and characterize even tho 
crests of the mountain ranges The highest elevation on the island 
is in the northern range, where Kimpo-san reaches 1,173 meters 
Marine terraces border the coast lines of the mountain ranges, 
the highest one lies at 120 meters 46 

” Watanabe, A, "Marine Terraces of Okushiro Island, Hokkaido/ 1 
Qeog Rev of Japan , 4 (1928) 298-300 

« Taujimura, T, “The Distribution of Coast Topography m Japan/' 
Toyogakuget tassht, 44 (1928) 304 

41 Watanukl, I, "Tomboro and Maara of the Oga Peninsula/' Qeog Rev 
of Japan, 1 (1923) * 

44 Ohaabi, E, ‘^An Outline of the Tobishima Land Block/' Chxkyu — 
The Globe, 7 (1931) 284 

44 Hall, R, B , "Sado Island/' Pap Mich Acad Sc%, Arte and Letters, 
16 (1931) 278-281 

44 lb%d t p 278 

41 Shimomura, H, "Geomorphological Glimpses of Sado Island," Geog 
Rev of Japan, 1 (1926) 
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R The Transversal lowland , or Fossa Magna/ 4 forms iht south¬ 
western limit of the northeastern division An almost continuous 
fault scarp, whose general height is over 2,000 meters, extends 
across middle Honshu from the Sea of Japan to the Pacific and 
forms the northern boundary of the Transversal lowland 47 A 
string of fault depressions lies along the foot of this great fault 
scarp Those arc, from north to south the Himekawa depression, 
the Matsumoto graben, the Suwa graben, and the Kofu Basin 
The elevations of the basin floors are Matsumoto (450 meters), 
Suwa (700 meters), and Kofu (250 meters) Clusters of gigantic 
volcanoes have buned parts of the original lowland These vol¬ 
canic areas have separated the lowlands just mentioned from the 
basins of Saku-daira and Zenkoji-daira, which lie at the foot of 
the adjacent mountains of the Inner Zone of southwestern Japan 
The volcanic clusters are three in number and from north to south 
are called the Myoko group, thi Yatsuga-take group, and the Fuji- 
Amagi group The first is composed of three conical volcanoes, of 
which Mt Myoko (2,446 meters) is the most prominent The 
second is made up of Kingamine, Tateshina (2,530 meters), 
Yatsuga-take (2,899 meters), and Kayaga-take (1,704 meters) 
All the volcanoes of this group are somewhat modified by erosion 
The third or Fuji-Amagi group contains diverse volcanic forms 
Mt Fuji (3,778 meters) rises out of the semicircular depression 
that is partly inclosed by the Misaka mountains and is justly 
famous for its nearly perfect conical form 

The maturely dissected volcano, Ashitaka, lies to the south of 
Mt Fuji Hakone has a huge caldera on top, the western part 
of which is occupied by Lake Ashinoko The eastern part of this 
caldera contains many lava domes of recent origin All the vol¬ 
canoes m the Ibu Peninsula, excepting the smaller parasitic cones, 
are strongly dissected The eastern half of Atami and the western 
half of Daruma are believed to have been depressed by faulting 
in the adjacent bays of Sagami and Suruga 

* Naumann, E, “Neue Beitr&ge aur Geologic und Geographic Japans/’ 
Pet MUt ,23 (No 108) 17-36 Naumann first used the term “Fossa Magna”, 
It has since been generally adopted 

* T Tsujimura, T, “The Formation of a Composite Fault Scarp/Vtmrn. 
Oeol Soe Tokyo, 40 (1026) 75-90 
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The great line of volcanoes which rises above the floor of the 
Fossa Magna extends out into the Pacific as volcanic islands 
Several of these island volcanoes have records of recent eruption 
Oshima mildly, but constantly, emits smoke Izu Bhichito is 
made up of many minor volcanic islands arranged in a NE -SW 
line Miyakejima, Mikurajima, Hachijoshnna, and Aogashima 
extend farther south into the Pacific The Ogasawara Islands are 
composed chiefly of older Tertiary rocks, but Iwo-jima, still 
farther south, is of volcanic origin New islands have twice ap¬ 
peared, in 1904 and 1914, near Iwojima, but have been cut away 
in a few months by wave action 

Southwestern Japan 

Southwestern Japan has been divided into two distinct geotec- 
tonic provinces since the earliest geological investigations The 
median line extends from the Suwa graben southward along the 
valley of the River Toyo Its direction is then westward across 
the Kii Peninsula, where it follows the valleys of the Kushida and 
Kmokawa, and across Shikoku, along the Yoshrno Valley and the 
northern flank of the Ishiruchi Mountains The line then con¬ 
tinues across Kyushu to the town of Imari 49 The land lying north 
and west of this line is known as the Inner Zone and is composed 
mainly of granite, Paleozoic and volcanic rocks, which have been 
greatly disturbed The Outer Zone, in contrast, is characterized 
by a regular, zonal arrangement of crystalline schist, Paleozoic and 
Mesozcnc rocks 49 Early in the geological work m this area it was 
noted that the rocks of the Inner Zone are overthrust upon those 
of the Outer Zone M 

The mo/phologic features of these two zones are equally in 
contrast, although a direct relationship between geologic structure 

41 Yabe, H , “The Nagasaki Drneck of Richthofen in Northern Kyushu,” 
Journ Gtol Soc of Tokyo, 32 (1925) 201-208 

49 Ogawa, T, “On the Geotectonics of the Japanese Island*,” Joum 
Geop of Japan, 11 (1899) 418-423, 478-505, 537-560, 685-694, 810-820, 14 
(1902) 108 

M Ogawa, T, “The Geo tec tonics of the Japanese Islands,” Compti 
rendu dtlaX* oeseton du Congrbt QtxAogxque IntenuUumal (1907), pp 1273- 
1274 
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and surface feature is not always clear The morphological 
boundary line between the two divisions, however, coincides 
closely with the geotec tome line, except in the western portion of 
Kyushu, where it deviates in a southwestern direction and reaches 
the coast at Yatsushiro rather than at Iraari 11 A high and con¬ 
tinuous fault scarp that cuts the northern edge of the Outer Zone 
marks this morphologic boundary M 

The outstanding surface character of the Inner Zone results 
from complex block-faulting unaccompanied by strong warping 
The Outer Zone, on the other hand, owes its surface character to 
broad upwarping M with scarcely any visible results of faulting 
Thus, the mountain land of the Inner Zone is broken by many 
fault depressions and is not continuous, in sharp contrast with that 
of the Outer Zone 14 The general elevations of the two zones are 
also strikingly different A few peaks exceed 1,200 meters in the 
Inner Zone, but m the Outer Zone altitudes of 2,000 meters are 
maintained over wide areas 

III THE INNER ZONE OF SOUTHWESTERN JAPAN 

The greatest density of fault lines and the most complicated 
fault net in all Japan is found in the Imujr Zone and has resulted 
in a most intricate pattern of horsts and grabens These forms 
stand out in sharp contrast with those of the northeastern division, 
where a sparse and regular meridional arrangement of fault lines 
is the rule After the peneplanation of this region, which is be¬ 
lieved to have taken place in Pliocene time, 61 block-faulting took 
plaee Every variety of block mountain can be found in this area, 
but the true horst type predominates Peneplain remnants are 
still preserved on the tops of many of them In the Kinki district 
(Map 14) depressed blocks are conspicuous, and most of them are 

41 Shimomura, as cited in note 45 

u Tsujiraura, T, “The Geomorphological Significance of the Median 
Line of Southwestern Japan/’ Jounx CM Soe of Tokyo , 31 (1924) 110-119, 
155-106, 210-219 

u Otsuka, Y, “The Inclosed Meander of the River Shimanto, Shikoku 
Island,” (hog Rm of Japan, 3 (1927) 397-419 

M Teujimura, pp 11-17, as cited in note 5 

u Yabe, H, “A Brief Summary of the Tertiary and Poet-Tertiary Geo¬ 
logic History of Northern Kyushu,” (hog Rw of Japan, 2 (1926) 1-10 
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waste-filled In the Chugoku mountain land, to the west, fault 
valleys are of common occurrence and cut the mountain mass into 
a complex mosaic The proportion of the area which is depressed 
is greater in the southwest In the Kinki district the land is 
divided almost equally between basins and uplifted blocks Here, 
too, Setouchi or “Inland Sta,” occupies a vast depression of fault 
origin The western extension of this same depression into 
northern Kyushu is now buried by many volcanoes The south¬ 
western portion of the Inner Zone is largely a granitic land and, 
as Professor Tsujimura has pointed out, fault topography pre¬ 
dominates in such lands and is generally lacking in the regions of 
Paleozoic sediments in Japan 66 

In general, elevations in the Inner Zone decrease to the west 
The mountain lands of Hida and Kiso, which constitute the 
highest part of Japan and top the great fault scarp that marks the 
western boundary of the Fossa Magna, attain altitudes of over 
3,000 meters Near by, the Central Plateau averages about 1,700 
meters, whereas in the Kinki district half the land is occupied by 
waste-filled basins lying but slightly above S( a level, and the up¬ 
lift d blocks are not of great height The Tamba Plateau, how¬ 
ever, again increases in elevation and attains altitudes in excess of 
1,200 meters In the Chugoku mountains the highest peaks 
scarcely exceed 1,300 meters, in Kyushu, Seburu-yama (1,055 
meters) is the only peak reaching 1,000 meters 

The northern periphery of the Inner Zone is sparsely dotted 
with volcanoes, which have, m most places, formed in circular 
depressions The Hida mountain land is capped by a single row 
of volcanoes The landscape of the westward extension of the 
Setouchi depression m Kyushu is also dominated by volcanoes. 

The coastal topography of the Inner Zone is, except for the 
few limited localities where marine terraces occur, of the sub¬ 
merged type of shore line 

A The Hida mountain land is an area of high relief, in a stage 
of mature dissection No peneplain remnants are found The 
eastern margin is marked by a bold fault scarp, which descends 
abruptly into the Matsuraoto graben The southwestern border 
M Teujlmura, pp 11-12, as cited in note 5 
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ib the less prominent Adera scarp The highest peaks are found 
near the center, where Yariga-take and Hodaka-dake reach alti¬ 
tudes of 3,180 meters and 3,103 meters, respectively Cirques, 
m the higher levels of several of the major peaks, bear evidt nee of 
former glaciation (PI XU1, Fig 1) 67 A row of volcanoes extends 
from north to south and tops the Hlda mountain land Best 
known among them arc Imo-dakc (2,458 meters), which is con¬ 
stantly emitting smoke, and Norikura-dako (3,026 meters) and 
On-take (3,063 meters), which are of nearly perfect conical form 
B The Ktao mountain land is a typical horst, elongated in a 
NNE-SSW direction It is composed chiefly of granite The 
eastern margin drops abruptly into the Ina graben, and the western 
side is cut down by step faults to the Kiso Valley 68 The highest 
elevation is at tamed by Komaga-take (2,956 meters), whence the 
main ndge gradually descends southward Cirque remnants have 
been reported near the summit of Komagartakc 89 In the southern 
part of this subdivision an elevated peneplain in an incipient stage 
of dissection is found at an altitude of 500 to 700 meters 40 The 
Chita Peninsula, extending to the southwest, is an area of Tertiary 
hills 

C The Central Plateau occupies a broad area lying between 
the Hida mountains and the highly block-faulted Kinki district 
Flat-topped crests are reported from many widely separated local¬ 
ities, 41 and although none of them are particularly extensive, the 
general harmony of summit level strongly indicates former penc- 
planation Some of the peaks, probably monadnocks, exceed 1,000 
meters in elevation Of these Betsu-yama (2,319 meters) is the 
highest Several volcanoes surmount the plateau level and lie 

17 Yamasaki, N, “Did Glacier* Exist in Japan?” Journ Geol Soc of 
Tokyo, 9 (1902) 361-369, 391-398, utem, “Glaciation of the Mountain* of 
Japan,” Am Journ So., 3 (1922) 131-137 
n Tsujlmura, a* cited in note 11 

19 Oscki, K, “On the Morphology of Komaga-take, Kwo Range,” Journ 
Cool Soc. of Tokyo , 24 (1917) 611-621 

M Sugiyama, M , “The Evenneea of the Mikawa Peneplain,” Geog Rev 
qf Japan, 6 (1930) 1269-1286 

41 Okayama, T, “Remnants of the Surface of Low Relief in Central 
Japan and Problem* Related to Them,” Geog Rev of Japan, 6 (1930) 
1669-1681 



190 


Hall and Watanabe 


near the center of the region Haku-san (2,702 meters) is the most 
conspicuous The southern part of the Central Plateau is com¬ 
posed chiefly of Paleozoic sediments, whereas the northern moiety 
is made up of a profuse variety of volcanic rocks Fault lines 
running in various directions may be recognized, but there are no 
wide waste-filled depressions Ihe margins of the subdivision, 
however, are marked in most places by fault scarps The well- 
known Midori seismic fault, with a vertical displacement of three 
meters, was produced on the margin of the Neo Valley in 1891 w 
The littoral plain of Kaga extends along the Sea of Japan 

D The Noto Peninsula is included in the Inner Zone division 
because of its location, but geologically and morphologically it is 
more like northeastc rn Japan M In general, it may be described as 
a low, warped dome of Tertiary sediments, and its margins are in 
places downthrown by faulting The famous Oochigata graben 
lies in almost the exact center of the region, and the southeastern 
margin of the peninsula is cut by faulting The direction of the 
faults just mentioned is approximately parallel to those of Echigo 
and Sado Island in northeastern Japan Similarly, the Toyama 
Plain in the southeast part of the region is of the same type as the 
plains to the north (PI XIII, Fig 2) Like them, it is a fault 
depression M partly filled with alluvium and elevated deltas, with 
a maximum elevation of 400 meters M 

E The block mountains and fault depressions of the Kinh 
district occupy about equal parts of the area and give it a dis¬ 
tinctive surface character (Map 14) After peneplanation, faulting 
took place and the land was broken into many blocks Some were 
uplifted and others were depressed As the major trend of the 
fault net coincided with the trend of the island arc in this part of 
Honshu, M and was meridional, most of the resulting block moun- 

® Koto, B, “On the Cause of the Great Earthquake m Central Japan, 
1889," Jvum Coll Sa Imper Untv Tokyo, 5, Part 4, pp 255-856 

“ Mpchisuki, K , "The Paleogeography and Physiographic History of the 
Southern Part of the Noto Peninsula/ Qeog Rev of Japan, 4 (1929) 1044-1004 
* Tsujimura, T, " A Type of Fault Scarp Found at ihe Northern End of 
the Hida Range," Qeog Rev of Japan, 2 (1926) 679-695 

** Watanabe, A "On Some of the Elevated Deltas of Japan," Qeog Rev 
of Japan, 4 (1928) 5 

H Tsujimura, pp 132-152, 192-218, as cited m note 11 
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toms and fault depressions were elongated in the same direction 
Another feature of this region is the persistence to the present time 
of extensive and well-preserved peneplain remnants on top of the 
uplifted blocks 87 

The Yoro Mountains represent a transition typo between a 
tilted block and a true horst The eastern front of the block rises 
abruptly above the Nobi Plain Immediately westward, the 
Suzuka Mountains comprise a horst of the “ Voll” type All sides 
are bounded by distinct fault scarps and the block extends north 
and south for 100 kilometers Many fault lines traverse the in¬ 
terior of this area as well 88 The highest elevation m the Suzuka 
Mountains is found m Amagoi-dake (1,238 meters) About it 
are extensive level surfaces of the former cycle The low and 
historically famous pass of Sekigahara separates this region from 
the Central Plateau 

The Kasagi Mountains, or plateau, as they are frequently 
called, he farther westward The western margin of this block 
is cut down by a high, steep fault scarp to the Yamashiro and 
Yamato basins Particularly extensive and well preserved are 
the peneplain remnants on its top, residual gravels have been re¬ 
ported from a number of localities w The interior is traversed by 
many faults that run in a general NE ~SW direction 70 The Iga 
Basin, which is a relatively minor fault depression, lies in the 
eastern part of this mountain land 

Above the western margin of the Yamato Basin nse the Ikoma 
and Kongo mountains The former, the one farther north, is 
composed of three tilted blocks, with their fronts facing west¬ 
ward 71 The front of the western block, which is the highest, faces 
the Settsu (Osaka) Plain by a high and steep fault scarp The 

87 Cushing, S W, "Coastal Plains and Block Mountains of Japan,” 
Ann Assn Am Geog , 3 (1913) 43-61 

** Tada, F, "On the Genesis of the Susuka Mountain Land,” Journ 
Geol boc of Tokyo , 36 (1928) 376-381 
** Tsujlmurs, p 48, as cited m note 6 

T0 Tada, F, “The Mode of Recent Deformation of the Shimagahara Land 
Block in Iga Province as Determined by Tracing the Vertical Change of River 
Courses,” Bull Earthquake Res Inst , 7 (1929) 531-557 

71 Makiyama, J, “The Building of the Ikoma Range,” Chtkyu — The 
Globe, 6 (1928) 87-94 
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Kongo is a horst, whose eastern and western margins are distinct 
fault scarps (PI XIV, Fig 1) The western slope is a contmuation 
of the bold block front of the Ikoma Mountains The Izumi 
Mountains, farther south, likewise comprise a horst, but its major 
extent is east and west, m accord with the mt dian lint through the 
Kn Peninsula 

Between the Omi Basin and the Bay of Wakasa is a low moun¬ 
tain land which has b< en downfaulted between the Central High¬ 
land, on the east, and the Tatnba Plateau 78 Numerous meridional 
faults traversing this area cause it to present a very broken surface 

Numerous fault depressions are found in this area, but only 
the six largest ones will be described Each has at least part of its 
floor covered by alluvium, and diluvial terraces on the margins 
indicate the repeated vertical movement which has taken place T3 
The Nobi (Ise) Plain lies just east of the Suzuka horst Hero, 
the northern end of the depressed Ise Bay has been filled in by 
the delta of the Kiso River The Oirn (Biwa) Basin contains m 
addition to an alluvial plain Japan's greatest lake, Biwa This 
depression is relatively recent, as is indicated by the unbuned 
Lake Biwa and by the many small isolated hills scattered about 
the basm floor The latter suggest that a stage of mature dissec¬ 
tion had been achieved before depression took place The Yama- 
ehiro (Kyoto) and Yamato (Nara) basins were once continuous, 
but are now separated by the diluvial hills of Narasaka The rm rs 
Yodo and Yamato, which flow from the adjaoent highlands and 
dram these two basins, reach the sea by the depressed Osaka Bay 
Their combined deltas have filled the northeastern end of the bay 
and have formed the Settsu (Osaka) Plain Ihe Kmokawa 
graben is a narrow, waste-filled rift through which flows the 
Kino River It lies between the Izumi horst and the Kii moun¬ 
tain land of the Outer Zone 74 

F The Tamba Plateau attains its greatest elevation (1,214 

n Yamasaki, N, and Tada, F, "The Georaorpbology and the Geotec- 
tonic Structure of the Region North of bake Biwa," Bull Earthquake Hee 
/mi, 2 (1984) 85-108 

71 Taujimura, T , Oemorphology (Tokyo, 1923), pp 329-331 

w Taujimura, T, "The Fault Scarp and the Fault Line Scarp," Joum 
Oeol Soc of Tokyo , 30 (1923) 209-279 
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meters) on the eastern margin, which nses in a bold fault scarp 
above the Omi, Yamashiro, and Osaka plains There are flat- 
topped crests on these highest lands, 76 they have not been identi¬ 
fied elsewhere There is a gradual decrease in elevation from east 
to west, but the rough summit level of the plateau as a whole and 
the flat-topped crests just mentioned suggest a maturely dissected 
peneplain 7a The lamba region is composed chiefly of Paleozoic 
sediments and of patches of granite on the margins Fault lines 
traverse the interior of the plateau, but the vertical displacement 
has not been sufficient to produce waste-filled basins of any great 
size The Kameoka 77 and Shmoyama basins are representative 
of the type which does occur Displacement has been more pro¬ 
nounced along the margins, resulting m the Hira horst in the 
northeast and the Rokko horst in the south 

In the north the plateau is separated from the Bay of Wakasa 
by a fault scarp The eastern and western margins of the bay are 
faulted coast lines Wakasa Bay, then, is a depressed block over 
which there has been an invasion of the sea 78 The coasts to the 
east and west, which are not fault coasts, are fringed by marine 
terraces The terraces to the east of the bay have a maximum 
elevation of 120 meters, 7# those to the west attain an elevation 
of 60 meters They gradually decrease in height, receding from 
the fault margins of Wakasa Bay, the terrace along the north 
Bhore of the Tango Peninsula finally disappears and is replaced by a 
submerged shore line in the extreme west 80 The Tango Peninsula 
is traversed by numerous fault lines 81 The Mineyama graben 

” Homma, F , and Kimisuka, V , “The Building of the Rokko Mountain 
Land,” Chikyu — TheQlcbe, 10 (1928) 255-262, t dem p 194 as cited in note 6 

71 Ogawa, 3. , Land arid People of the Kmki District, Studies %n Human 
Geography (Tokyo, 1928), p 208 

n Tsupmura, T, “Some Characteristic Topography Resulting from 
Faulting/' Toyo-Qakugex Zasehi, No 459 (1919) 

74 Yamasaki, N , and Tada, F, “The Okutango Earthquake of 1927," 
Bull Earthquake Res I net , 4 (1928) 

7i Ichikawa, W, “The Physiography and Physiographic Development 
of Western Echizen,” Geog Rev qf Japan, 6 (1929) 1058-1072 

Tada, F, “The Coast Topography of the Okutango Peninsula/' 
Chin-Kyoiku, 7 (1928) 

41 Tada, F, “The Physiographic History of the Okutango Peninsula/’ 
Bull Earthquake Res Inst , 5 (1928) 
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crosses the neck of the peninsula, where a new seismic fault was 
reported after the destructive earthquake of 1927, with a hori¬ 
zontal displacement of 2 83 meters and a vertical displacement of 
0 69 meter M 

G The eastern Chugoku mountain land lies to the west of the 
Tamba Plateau and is m a stage of mature dissection The 
southern boundary is a long, continuous fault scarp, running in a 
NWW SEE direction By this escarpment, the general alti¬ 
tude of the mountain land, which is in excess of 1,000 meters, 
gives way suddenly to a hilly land of less than 500 meters in eleva¬ 
tion Depression has taken place along the northern margin, 
resulting in a slope of steep declivity and many small bays and 
inlets on the shore of the Sea of Japan 83 Very little faulting has 
taken place in the interior 

The Chugoku mountain system attains its highest elevations 
in this subdivision Several p< aks exceed 1,300 meters, including 
Tosen (1,388 meters), Mimuro-yama (1,358 meters), and Okmosin 
(1,319 meters) Two groups of volcanoes rise well above the 
general mountain level These are Hyonosen m the east and 
Daisen in the northwest The former group hi ars the name of its 
major member (1,510 meters), which is strongly dissected Ihe 
latter is named after the gigantic lava dome of Daisen (1,773 
meters), which has many attendant volcanoes and lies in a semi¬ 
circular depression on the edge of the Sea of Japan 

H The Kibi Plateau lies in the heart of the Chugoku mountain 
system and partly separates the eastern and western subdivisions 
of that system It was in this area that Professor Koto, a quarter 
of a century ago, was first attracted by peneplain topography M 
The Kibi Plateau is a peneplain in an early stage of dissection 
Deep gorges separate extensive remnants of the original surface 
Numerous small monadnocks protrude above the general level, 
which truncates a variety o/ Paleozoic and Mesozoic sediments 
and granite The average elevation of the original surface is be- 

“ Yamasaki and Tada, p 1065 as cited in note 78 

w Tsujlmuro, p 151, as cited in note 5 

84 Koto, B, “On Chugoku Type Topography,” Publ Earthquake Invest 
Comm , 64 (1909) 
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tween 500 and 600 meters Near the northern margin, and 
especially in the vicinity of Tsuyama, this level lies at about 700 
meters, from which there is a gradual slope southward Near 
the city of Okayama it has descended to about 300 meters 
The northern limit is the foot of a strongly eroded fault soarp 
which marks the eastern margin of the eastern Chugoku mountain 
land From the top of this scarp and included m eastern Chugoku 
numerous small, flat-topped crests are found These are believed 
to be remnants of a more elevated and consequently more dis¬ 
sected portion of the same peneplam whioh is found in the Tamba 
Plateau The age of this peneplain surface was regarded by Pro¬ 
fessor Koto as Cretaceous, but later work by Professor Yabc has 
established it as Pliocene 86 

I The western Chugoku mountain land changes its equational 
trend, west of the Kibi Plateau, to one which is NE -SW A 
highly devi loped geomorphological fault structure characterises 
this region The density of its fault net has no equal m all Japan 
The direction of the major system is in accordance with the trend 
of the mountain ranges A secondary system intersects the major 
one at nght angles Thus the land has been cut into many narrow 
horsts, which extend NE -SW The highest ndge is in the north- 
central part, where several peaks exceed 1,300 meters Okametani- 
yama (1,346 meters) is the most elevated Step by step, from this 
highest portion, each elongated horst marks the descent to both 
the Inland Sea and the Sea of Japan Each fault line is marked 
by a fault valley, but there are no grabens The same trend and 
geomorphologic structure exist along the entire stretch of the north 
shore of the Inland Sea The southern oxtremity of the Kibi 
Plateau has had its initial surface entirely obliterated by erosion 
and has been intricately cut by faulting South of the eastern 
Chugoku mountains the hill land, which has been previously men¬ 
tioned, is likewise intricately faulted Here the major system 
runs NW -SE, in accordance with the great scarp which marks 
the southern limit of eastern Chugoku, but a secondary system, 
which runs equatonally, intersects it diagonally Slight depres¬ 
sion has taken place since the fault lines were formed and has 
* Yebe, p 16, aa cited in note M 
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resulted in broad, waste-filled valleys along the entire northern 
shore of the Inland Sea 

Many small lava domes and lava plateaus are scattered along 
the margin of the western Chugoku mountain land which is by the 
Sea of Japan Sambc-yama (1,126 meters), which is the largest 
and best known of the volcanoes, gives its name to the group In 
the western part of the subdivision is the Akiyoshidai region, 
which is famous in Japan for its karst surface 84 This karst is 
developed on a slightly elevated peneplain which truncates Pali o- 
sole limestone of complex structure 87 The western extremity, 
near Bakan Strait, is an area of unusually low relief The highest 
elevations scarcely exceed 100 meters and subdued forms prevail 88 
This type of surface is far from characteristic of " Old Japan ” 

J The block mountains and fault depressions of northern 
Kyushu , like those of the Kinki district, give a pronounced sur¬ 
face character The distinctive features of this area are block 
mountains of various trends, and intervening fault depressions, 
most of which are waste-filled Peneplain remnants are well pre¬ 
served on a number of the crests The age of this former cycle is 
believed to be Pliocene 88 

The Chikuho Mountains occupy the eastern portion of the 
region and comprise a group of fault blocks which extend more or 
less meridionally M Most of the fault scarps have been greatly 
modified by erosion Near the southwestern margin a senes of 
faults mark the descent, step by step, to the alluvial plain of 
Tsukushi 

The Seburu Mountarns, in the western part, compnse a great 
horst which has been cut into many secondary blocks by faulting 
The major extent of these blocks is in a NW -SE direction 
Peneplain remnants have been reported from tho higher crests 

88 Yamasaki, N , “Karst Landscape of Akiyoshidai/’ Journ Geol Soc of 
Tokyo, 13 (1906) 387-344 

87 Ozawa, G, “The Geological History, Landforms and Underground 
Drainage of Akiyoshidai,” Geoff Rev of Japan, i (1926) 32-49, 144-164, 
237-261 

88 Tsujimura, pp 261-263, as cited in note 6 

89 Yabe, m cited in note 65 

88 Told, B~, “The Geomorphologioal Development of the Southern Part 
of the Eastern Chikuho Blocks,” Geoff Rev of Japan, 4 (1928) 1066-1076 
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Seburu-yama (1,055 meters), which is the highest peak, gives its 
name to the entire mass A prominent fault searp marks the 
boundary between the Seburu Mountain and the Tsukushi Plain 
It curves sharply and finally intersects the mam fault system at an 
acute angle The northern coast line is of a submerged type in an 
advanced stage of marine erosion Sand bars and spits have 
greatly simplified the outlines of the shore 

In the southern part of the subdivision is the Miminari tilted 
block Its high, frontal scarp faces northward and towers above 
the Tsukushi Plain This scarp coincides with, and forms a part 
of, the so-called Mat&uyama-lman line, which is the geotectonic, 
but not the geomorphologic, median line through Kyushu The 
Ulterior, and southern, portion of the Mimman mountains is cut 
by several meridional fault valleys 

Between the elevated blocks of Seburu and Mmunan lies the 
low, alluvial plain of Tsukushi, which is drained by the Chikugo 
River Tht southern extension of this depression is occupied by 
the shallow Sea of Araikc 

A The Setouchi Depression is nearly inclosed between the 
Chugoku Mountains of Honshu and the mountains of Shikoku 
Island The fact that the Inland Sea of Japan was formed by 
downfaulting has long been accepted In 1894 Professor Penck 
published his famous monograph 61 m which the fault origin of the 
basin was pointed out Numerous Japanese scholars have since 
corroborated his findings Depression seems to have taken place 
afttr the elevated peneplain, which occupied the area, had reached 
a stage of mature dissection The many islands of the Inland Sea 
are, thin, the former mountain tops which have not been sub¬ 
merged Th£ descent from the Chugoku Mountains, as has been 
previously noted, is by many fault steps, whereas the moun¬ 
tains of Shikoku present a single, bold fault scarp along the 
median lino between the Inner and Outer zones Between this 
and the shore of the Inland Sea are the elongated and nearly 
parallel horsts of Yuzuru, Sanuki, and the Takanawa Peninsula 
Two distinct landscapes are encountered in the Inland Sea 
The first is composed of the areas of open sea ( nada ) uninter- 
91 Penck, A , Mor-pholoffie der Erdobtrjl&ch* (Stuttgart, 1894), 2 583-685 
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rupted by islands From east to west, these are Hanma-nada, 
Bingo-nada, Iyo-nada, and Suwo-nada They are regarded as the 
more depressed parts of the old, maturely dissected peneplain 
The second landscape gives to the Inland Sea its world-wide 
reputation for beauty Between the surfaces of open sea arc areas 
in which almost countless islands are grouped At first th* rc 
appears to be no order within the grouping, but a closer obst rva- 
tion of several of the groups shows that the islands occur in rows 
which are parallel to each other and to the major trend of the fault 
system of Setouchi These rows of islands are separated from one 
another by narrow water passes, which, it is assumed, occupy 
fault lines The island rows, then, art* believed to represent the 
crests of submerged horsts Stop by step the summits of these 
nearly submerged horsts descend to the areas of open sea and 
finally disappear completely, so that the boundary between the 
island groups and the nadas is usually regular and is easily identi¬ 
fied This feature is particularly well developed on the boundary 
of Bingo-nada and the islands to the northwest M The same 
condition exists between the Amakusa island group and the Yatsu- 
shiro Sea off western Kyushu The sea, it is behoved, occupies 
an extension of the Setouchi depression 

L The volcanic region of central Kyueku rises out of, and 
almost completely bunes, the wt stern extension of the Setouchi 
Depression Several kinds of volcanic landforms are found The 
Kumsaki Peninsula m the northeast is composed of a maturely 
dissected, conical volcano Slight submergence has taken place, 
and the lower portions of the many radial valleys now form inlets 
of the sea The Yabakei district, in the west, is a dissected lava 
plateau whose surface has been altered by faulting w In the south 
a cluster of lava domes is found, of which Mt Kujyu (1,788 
meters), by far the highest elevation in Kyushu, lends its name 
to the group Mt Aso is regarded as an unusually large shield 
volcano A caldera of great size has been formed in the center 

m Kosu, S, and Nakamura, 8, “An Explanation of the Hiroshima Geo¬ 
logical Sheet on the Scale of 1 200 000,“ Imper Geol Surv Tokyo (1911) 

•* K&to, T, “Report of the Investigation of the Region in the Environs 
of Yabakei,“ Publ Earthquake Invest Cotnm , 85 (1918) 
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Many cones occupy the interior, and among them Naka-dake is 
well known for the constant column of smoke it emits Unsen- 
dake (1,360 meters) and Tara-dake (1,076 meters) lie to the west 
of the Ariake Sea The former, the one farther south, has its top 
and flank dotted with many small lava domes Numerous fault 
lines traverse the mtenor portions M Tara-dake is a dissected 
conical volcano with many lava domes along its flank The Island 
of Goto, off the western coast of Kyushu, is a basaltic lava plateau, 
which carnes many cinder cones 

The northwest corner of the subdivision is dominated by a 
dissected plateau surface of basaltic lava Submergence, after 
considerable dissection had taken place, has resulted in a coast 
line of extreme irregularity Many of the embayments penetrate 
far inland The marine cycle of erosion is still in a very youthful 
stage, indicating that the submergence was of recent date 

IV THE OUT1R ZONE OF SOUTHWESTERN JAPAN 

The mountain system of the Outer Zone, which extends from 
central Honshu to the southwestern comer of Kyushu, displays a 
remarkable similarity throughout, both in geological structure and 
in morphological features A zonal arrangement of crystalline 
schist and Paleozoic and Mesozoic sediments, m chronological 
order from north to south and of imbricate structure, characterizes 
its entire length Flat-topped crests are rarely found, and none 
are of great extent The system, as a whole, is definitely in a 
stage of mature dissection and is of high relief The rivers aro 
characterized by intrenched meanders and lack extensive flood 
plains, owing to the vigorous downward corrosion which is still 
going on The accumulation of waste is almost negligible through¬ 
out the entire area except for short stretches along the Pacific 
shores Normal erosion has been by far the most dominant factor 
in determining the secondary landforms 

This is the mountain system which Richtofen called the 
“huma-Kii Bergland ” In spite of the fact that three straits 
divide it into four separate mountain areas, owing to down- 

" Horama, F, “The Volcano Un*en,“ Cktkyu — The Globe, fi (1020) 
04-06 
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warping each mountain land displays a remarkable continuity 
within itself and with the whole This is m striking contrast 
to the mountains of the Inner Zone The mountain lands of the 
Kuma-Kn system are called, from east to west, Akaishi, Ivn, 
Shikoku, and Kyushu, and are separated by Isc Bay, Ku btrait, 
and Bungo Strait, respectively 

As has been previously mentioned, the inner or northern 
margin of the Outer Zone is marked by a continuous fault scarp 
along the median line The extreme eastern boundary is the bold 
fault scarp by which the Akaishi mountain land gives way to the 
lowland of the Fossa Magna In each of the mountain lands tht 
culminating peaks are near the top of the fault scarp which marks 
the northern boundary kita-dakc (3,192 meters) and Akaishi- 
dake (3,120 meters) in the Akaishi, Bukkyoga-take (1,916 meters) 
m the Kii, Ishisuchi-yama (1,921 meters) in western Shikoku, and 
Sobo-san (1,758 meters) in Kyushu are all near the inner margin 
As in the Inner Zone, the highest portion of the system is found 
near the Fossa Magna, from winch there is a general decrease in 
elevation westward 

Each mountain land is regarded as a huge upwarped block, 
although the inner margin is dropped down along the high, con¬ 
tinuous fault scarp which marks the northern limit of the Outer 
Zone Only m the Shikoku subdivision is fault topography of 
significance m the intenor Here two rows of faults traverse the 
island, parallel to the median line, and produce fault scarps and 
valleys M A few flat-topped ndges of small extent are found in 
each of the mountain lands These are behoved to be remnants of 
several levels of “Piedmontflache” that have been formed in the 
course of successive upwarpings 

Signs of reoent uplift are found in the manne terraces, elevated 
deltas, and dissected coastal plains which occur along the southern 
end of each mountain land Northward, evidence of uplift dis¬ 
appears along the coast, and a shore hnc of rias type records the 
marginal downwarpmg which has separated the u Kuma-Kn 
Bergland” into four parts The entire lack of volcanoes is a 
negative character of this mountain system 

u Tsujlmura, as cited in note 11 
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A The Akaishi mountain land comprises the highest parts of 
the “Iuima-kn Bergland ” Like the mountain lands of Hida and 
Kiso, its northwestern neighbors, the maximum altitudes are near 
the top of the great fault scarp which dehneates the Fossa Magna 
These three mountain lands are frequently grouped into one 
topographic region and arc calk d the Central Highland Their 
locations and great altitude doubtless point to a direct connection 
with the formation of the fault scarp mentioned The western 
margin of the Akaishi mountain land is marked by the Toyo Valley 
and its northward extension This boundary feature is of fault 
origin and conforms with the median line 

The Akaishi, as a whole, is maturely dissected and of high 
relief Flat-topped ridges arc small in size and number Kita- 
dakc (},192 mt ters) and several other peaks which exceed 3,000 
meters lie m the north-central part and form the highest elevations 
Small peneplain remnants have been reported from this locality M 
From the highest part there is a gradual decrease m elevation 
southward until the mountain land finally merges into a band of 
low Tertiary hills on the southwestern periphery These hills 
present an even sky line and have been regarded as a result of the 
dissection of a denudation surface 97 Several erosion levels, m 
step formation, can be identified between the hill land and the 
higher mountains, but the initial surfaces have been almost com¬ 
pletely destroyed 5i The Tertiary hills were once covered by deep 
and extensive beds of gravel that was earned down by the nvers 
Oi, Ota, and Tenryu. The greater part of this depositional sur¬ 
face, however, has been eroded and the only remains are elevated 
deltas," the greatest of which is the delta of Makmohara Hero 
the maximum height of the delta surface reaches 300 meters 
This is 220 meters above the adjacent flood plain An abrasion 

* Taujimura, T, *‘The Morphology of the Drainage Area of the River 
Tenryu,” J<rum Oeog of Japan, 31 (1919) 399-408, 401-468, 646-563 

w Yamasaki, N, "The Morphology of the Lowland along the Coast of 
the Province To to mi,' Joum OeoL Soc of Tokyo, 12 (1906) 42-44 

M Watanabe, A, "The Geomorphology and the Geomorphological 
Development of the Southern Part of the Akaishi Mountain Land,” Oeog 
Rev of Japan 6 (1930) 730-736 

•• Trewartha, G T, "A Geographic Study m Shizuoka Prefecture, 
Japan,” Ann Assn Am Oeog , 18 (1928) 127-260 
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platform (60 meters) is attached to the southern tip of the ele¬ 
vated delta Near the mouth of the Tcnryu River a slight de¬ 
pression followed the dissection of the elevated delta, and the sea 
has invaded the wide erosion valleys Lake Hamana is the largest 
of the several lakes in this vicinity which art due to this depres¬ 
sion The Bay of Suruga is characterized by a short line result ing 
from the submergence of the piedmont line consequent to the 
downwarping of the mountain land Ihis shore line has since 
been simplified by the delta-buildmg activity of the Abe and 
Oi rivers 

B The Ku mountain land is of high relief and is in a stage of 
mature dissection Bukkyoga-take (1,915 mete rs) lies in the north- 
central part of the area and constitutes the highest elevation 
From this point there is a gradual descent in every direction, but 
a comparatively high altitude is maintained throughout As a 
rule, high mountains occur even near the coasts, and steep slopes 
descend abruptly to the narrow coastal lands Frosion levels have 
been reported from several localities, 100 but none are extensive 
As the result of a recent statistical study of altitude distribution in 
the Ku mountain land, five steps of “Piedinontflftche” have been 
determined 101 Little sedimentation has taken place Lven the 
larger rivers build but very small delta platns The southern part 
is fringed by three narrow marine terraces in step arrangement 
The maximum elevation is 80 meters 102 Northward the shore is 
of the nas type and is the result of recent downwarping, which 
has drowned the maturely dissected land margin ,w This down- 
warping must be only marginal, for there is no record of increased 
sedimentation or retardation of erosion in the interior On the 
northeastern edge of the subdivision is the abrasion platform of 
Sakishima A slight depression followed emergence and erosion, 

iw Waklmizu, T , “Mount Odaigahara,” Journ Gtog of Japan, 29(1917) 
769-776 

101 Miyasaki, K , "A Statistical Study of the Distribution of Altitudes in 
the Kii Mountain Land,” Geog Rev of Japan, 6 (19%) H71-1384 

1M Tsujimura, T , and Kawata, 8 , “Crustal Movement of the Ku Penin¬ 
sula Considered from the Altitude Distribution of Coastal Terraces/ Geog 
Rw of Japan, 6(1930) 1764-1767 

m Shimomura, H , “Some Considerations concerning the Coastal Terraces 
in Japan,” Geog Rev if Japan, 6 (1930) 860-874 
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which has resulted in the deep penetration of the sea into the 
erosion valleys 104 

C The Shikoku mountain land presents the same general 
characteristics as do the other subdivisions of the “Kuraa-Kii 
Bergland,” except for the pronounced development, in the interior, 
of fault lines which arc subparallel to the median line The 
northern boundary is the bold, continuous fault scarp which 
towers above the Yoslnnogawa graben and the Bingo-nada 
Westward this fault scarp deviates from the median line and causes 
a fault coast along Iyo-nada Tsurugi-yama (1,955 meters) is 
the highest point and is m the middle of a great elongated horst 
which is bounded by the interior fault lines mentioned above 
Another prominent elevation, Ishizuchi-yama (1,921 meters), is 
located just at the top of the fault scarp which borders on the 
north 

The tips of the two southern peninsula-like projections of 
Shikoku Island are bordered by marine terraces On the east¬ 
ern projection the maximum elevation of any terrace is about 
300 meters Below this there are at least three terraoes, in 
step formation, before the present coast land is reached 1W The 
marine terraces of the western projection reach their maximum 
elevation of 80 meters near Cape Ashizuri Northward, the 
coasts of the Kii and Bungo straits are characterized by sub¬ 
merged and sea-filled valleys Although the coast line at the head 
of Tosa Bay is greatly simplified by the progradation of the 
Mononobe and other rivers, a peculiar type of submerged pied¬ 
mont line is found Here ridges and waste-filled valleys which are 
elongated are parallel to the shore line 

D The'Kyushu mountain land is of somewhat lower elevation 
than the other subdivisions of the "Kuma-Ku Bergland,” but 
has the same general morphological features The highest eleva¬ 
tion, Sobo-san (1,758 meters), is just at the top of the fault scarp 
that joins the northern border A few erosion-level remnants 

IU Teujimura, T, “Coast Topography of Sakistuma,” Chtkyu — The 
Globe , 3 (1925) 85-100 

101 Watanabe, A, “Preliminary Notes on the Coastal Terraces of the 
Southern Part of the Boeo Peninsula,” Geog Rev qf Japan , 6 (1929) 122 
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have been reported, but, m general, mature ndges and youthful 
valleys are found The intermontaine basm of Hitoyosln has no 
duplicate in the entire Outer Zone 

The Sadowara coastal plain is in the southeast corner of the 
area It reaches its maximum hught of 150 meters near Miyasaki, 
in the south, where it attains its maximum breadth also there 
is a gradual decrease in both elevation and width northward until 
the plain pinches out completely near Minntsu Farther to the 
north the shore is of the submerged type 1M 

E The volcanic region of southern Kyushu occupies the de¬ 
pressed area lying within the semicircular fault line which marks 
the southern boundary of the Kyushu mountain land lhis sub¬ 
division encompasses the southern end of Kyushu Island, includ¬ 
ing the peninsulas of Satsuma and Osunn In this area there is 
an extensive lapillus plateau, which is in a youthful stage of dissec¬ 
tion (PI XIV, Fig 2) The volcanic detntus covers Mesozoic 
and granitic rocks which, in places, protrude well above the plateau 
surface 107 Kagoshima Bay, between the two southern peninsulas, 
is a typical rift depression Ik low the plateau surface Thn f dis¬ 
tinct Bteps downward can ber( cognized betwu n the Kyushu moun¬ 
tain land and Kagoshima Bay, and voleanoe s occur in three places 
The Kinshima volcanic group, which contains many small, 
youthfully dissected cones, lies at the base of the first step (PI XV) 
All of thun have relatively large craters, a few of which are oc¬ 
cupied by lakes Sakurajima (Cherry Island, 1,118 meters), in 
the northeast corner of Kagoshima Bay, is a triple-cone volcano 
(PI XVI) It is no longer an island, since the eruption of 1914 was 
accompanied by a large effusion of lava which tied the island to 
the Osumi Peninsula The southern tnd of the western or Sat¬ 
suma Peninsula is studded with many volcanoes of rtctnt ongin 
K&ixnon-dake (924 meters) commands the entrance, to Kagoshima 
Bay and is famous for its nearly perfect conical form Locally, it 
is o&lled the Satsuma Fuji Lake Ikeda occupies a caldera depres¬ 
sion, as does Lake Onami (PI XVII) A row of volcanoes extends 

101 Tsujimurs, pp 127, 128, 450-461, as cited m note 73 
107 Hall, R B, “Some Rural Settlement Forms in Japan," Qeog Rev 
21 (1031) 102 
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southward from the mainland along the Riu Klu (Loo Ckoo) 
Islands Some of these are very active, and eruptions are of 
frequont occurrence 

Hills and low mountains of Mesosoic rock protrude above the 
ash plateau of the Satsuma Peninsula, and near the southern end 
of the Osumi Peninsula an extensive granitic mountain land 
occurs It is characterised by sharp ndgce and steep-sided valleys 
Its highest peak is Inaho-dake (959 meters) This mountainous 
area is believed to be a depressed remnant of a mountain land of 
high relief, once much more extensive The present steep cliff 
along the Pacific shore is regarded as a slope of suba^rial origin 
which simply conforms to the present level of depression 108 

conclusion 

The Japanese Islands are but part of the great circum-Pacifio 
fold which was formed during Tertiary time They are merely 
the summits of a mighty mountain system which skirts the Pacific 
side of the continent of Asia and are separated from it by the de¬ 
pression occupied by intervening seas Between Kamchatka and 
Taiwan three major arcs may be recognised, each including, with 
the continent, a sea As the Chishima arc embraces the Sea of 
Okhotsk and the lliu Klu aro borders the East China Sea, so the 
central or Japanese arc embraces the Sea of Japan 

The islands of the central aro were subjected to tremendous 
upheaval and crustal disturbance Mountain chains of varied 
formations have been uplifted to great heights above the surround¬ 
ing seas In general, the folding and upheaval conform to the 
major axis of the archipelago Block-faulting has been almost 
constant since early Tertiary time and is still an important agent 
in determining the landforms Wide areas of block mountains, 
variously tilted, are found in dose proximity to upwarped dome 
mountains, Volcanic eruption has been exceedingly active, and 
many mighty cones tower above mountain land and plain As a 
rule, the axis of the chains of volcanio mountains conforms to the 
general trend of the island arc Some, however, cross it at right 

m TBojlmura, T, u Coastal Topography of Japan, 1 " <hndaLno*Kt*Mabu, 
*(1918) 131-143. 
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Fig 2 A valley in tho lapillua plateau near Ilagaahiichiki, kagoelnma Prefecture 
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PLATE X\I 



Sakurajima from a point just north of Kagoshima Cu\ The n t hay of Kagoshima is in the foreground 






PLATE X\II 



The crater lake of Onarru with Xarakuni rising abo\e to the north 
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angles, as does the Fuji chain Erosion has been unusually rapid 
m Japan, and the sculpturing in detail of the land surface has been 
great The copious precipitation brought by the monsoons, the 
typhoons, and the continental lows give rise to a heavy run-off 
The drainage divide is never distant from the sea, the slopes are 
Steep, and many short streams descend rapidly to the sea, carving 
deep, V-shaped valleys 

The combination of these various agents has resulted m a most 
rugged surface and in a highly compUx pattern of landforms 

lhe discussion of the 4 preceding major land form divisions, 
the 47 subdivisions, and the 196 districts does not by any means 
complete the study of landforms in Japan It is merely a broad 
outline, incomplete in many respects, which will serve as a guide 
for more detailed study in the geomorphology and general geog¬ 
raphy of the Island Empire 

University or Micuioan 




THE MOROCCAN ATLAS A STUDY IN 
MOUNTAIN GEOGRAPHY 

ERIC PEARSON JACKSON t 

TOPICAI OliTI INE 

A mountainous geographic province 

A barrier 

A climatic divide 

A physical barrier ** 

Passes 

An example of geographic diversity 
The northern slopes 
The high valley of the Muluya 
The Saharan slopes 

An isolating refuge 
Summary 

A MOUNTAINOUS GEOGRAPHIC PROVINCE 

T HE Moroccan Atlas is a rugged mountainous area, and its 
contrast with other parts of North Africa, as well as the 
general uniformity within the area, justifies its designation as a 
“geographic province ” The Moroccan Atlas and the Rif, with 
their eastward continuations in Algeria and Tunis, form the Atlas 
system This, which with all its ramifications constitutes the 
backbone of the whole stretch of the Barbary coast and northwest 
Africa, may well be considered a major geographic division (see 
Map 15) It owes its distinctive Mediterranean character to the 
climatic function of the Moroccan and Saharan Atlas, whose high 
bleak ranges keep out the continental desert influences If it has 
been said that Africa begins at the Pyrenees it is no less true that 
Europe begins at the Atlas The Pyrenees stopped the advance of 
the Moors as the Atlas stopped the advance of the Romans 

t Deceased June 11, 1930 
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Map 15 The Baibary Coast and its geographic provinces 
I ho Barbary Coast — a major geographic region 

A Hill and mountain c-ountry of Moghrah (after W T Chambers) 

A 1 Kabj ha 

A-2 East*ra lull 

A-3 Western Tell 

A~4 The Rif (in Monxco) 

B Intermontanp Plateau and mountain country of Tunis and Algeria 
(after W T Chambers) 

B 1 The Ayres Massif 

B-2 1 he High Plateau Province 

B 3 The Sahel 

B-4 The Plateau of the Shotts 

C Lowlands and plains of Morweo 
0-1 The Atlantic Plain of Morocco 
C 2 The Moroccan Meseta 
C-d The Bus Depression 

D The Moroccan Atlas (a geographic province) and its districts 
I>-1 The Middle Atlas (plateaus and valleys on north slope) 

D~2 The high Interior valleys (including the upper Muluya) 

D~3 The north slope of the High Atlas 
DhI The Saharan Slopes 

Noth —The Bus Depression, although structurally a valley in the Moroccan 
Atlas, is geographically one of the Moroccan plains 

Another type of division of the section to the northwest of the Moroccan 
Atlas might he made, with river valleys as units, e g the Sebu Valley sug¬ 
gests itself as a good geographic area Further study of the section is needed 
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To the north the Tell and the Rif form typical hill motions 
Be tween the P< 11 and the Saharan Atlas lies the semiand Plate au 
of the Shotts, slightly overlapping the political bounduy and 
(\lendmg into east* rn Morocco 

In Morocco itself there is an intonating transition from the 
Atlantic coast to the Sahara, from the northwest to the semthe ist 
(set Map 15 and tig 5B) lhe first of the geographic pnmnees 
which may be distinguished is the All mtic plain, with its river- 
mouth towns, fertile blick seals, grain holds, and occisional forest 
areas — the section most open to huropcan trade and influence 
and having within itself a geographic transition from north to 
south hollowing up the river valleys we find ourselves in wli it 
has been aptly termed the Moroccan Meset i, 1 a region of grazing 
as well as agriculture, of nomadic Arabs and sedentary peoples 
Niair the base of the Atlas there is elope ndence on the mountains 
to supply conditions suitable for the orchards and crops On 
the “piedmont” is the greatest d< nsity of population, here are 
the capitals of Ins bherifian majesty the sultan, htz, Mtknes, and 
Marrakesh, as f ir away as peissiblc from hated Christi in influ¬ 
ences and walled about as a protection against the warlike moun¬ 
tain Berbe rs Finally, the Morocc m Atla* itself is a barrit r and a 
transition zone separating e ffc etivc ly the pi uns to the north from 
the baharin slope to the south and e lust 1 lit bus dcpitssion is in 
reality a longitudinal valley in the Morocc in Allas, open to in¬ 
fluences on the coast and se a 

lhe Rif is not to be inclutleel in the Moroccan Atlas llierc 
hill countiy occurs which is essentiiUy like the Algerian loll On 
the Rif there arc heavier rainfall, denser vegetation, and little or 
no irrigation, on the Atlas the slopes are relatively bare, and the 
moisture is utilized in the irrigation agriculture that is e xtensivcly 
earned on Furthe rrnort, a denser population is to be found in the 
Rif, with a re suiting pressure on the arable land a\ ailable S< t (le - 
me nt has taken place on the ridges in the fejrm of “ptiched 
villages,” having the valleys and terraceil slopes to cultivation 

1 The term “mesota ? has been applied to suggest the similarity between 
this region and the Iberian Meseta 8ee tiontil, L , Lt Maroc physique (Paris 
1012) p 4 



212 


Enc Pearson Jackson 


Only to a small degree does this situation exist in the Atlas Mi¬ 
gratory inovein< nts in connection with pastoral economy are less 
common in th( Rif From time immtmonal the Rif has served 
as a place of refugt for th< Berbers, the French and the Spanish 
can testify to the strength of their mountain fastnc sses 8 

The difficulty of presenting an adequate picture of the Moroc¬ 
can Atlas is increased by the scarcity of data As compart d with 
the mountainous area in Algeria and Tunis, it has been pent trated 
but slightly by Europeans Many sections, in fact, have never 
betn visittd except by the independent and warlike Berbers who 
inhabit the interior valleys, or by some rare traveler or scientist 

A BARRIER 
A climatic divide 

ihe Moroccan Atlas serves as both a climatic divide and a 
physical barrier It separates a region where the Mediterranean 
type of climate prevails, with winter rains and summer drought 
and moderate temperatures, from a low-latitude desert, with 
decidedly continental influences From the coast inland to the 
Atlas we find some climatic progression The coastal region, the 
granary of Morocco, has moderate temperatures, with a relatively 
Rinall range, diurnal and annual The Meseta is a steppe region 
(xtending to the slopes of the Atlas, where there arc greater ex¬ 
tremes and a greater thermal range lhe tempering influence of 
the ocean is not felt for much more than fifty miles inland Even 
in winter at Marrakfsh the daytime temperature may rise to 78° 
or 80° h (26° to 26 7° C ), and the nighttime temperature may go 
as low as freezing A change in tht amount of rainfall also occurs 
Eastward from the Atlantic there is first a gentle inert ase, then 
a more rapid decrease, with the average annual fall from fifteen to 
seventeen inches at Marrakesh 5 

There also exists a latitudinal climatic progression From a 
comparison of data of coastal stations one finds an appreciable 
decrease in rainfall and an increase in temperature from north to 
south This is reflected inland by heavier vegetation on the Rif 

* Blache, Jules, Oeog Rev , 11 (1921) 495-498 
1 Knox, A , The Climate of the Continent of Afrtca t p 38 
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than on the* Atlas, and by the increased dependence upon irrigation 
from north to south The eold rains, which begin about the 
middk of October, are brought in by the prevailing northerly and 
westerly winds and continue to March Such is the climate of the 
more heavily populated section of Morocco — essentially Mediter¬ 
ranean, yet with some diversity 

Beyond the Atlas barrier there is a striking contrast In the 
northern Saharan oases ext rime high shade occurs In summer in 
the daytime, with extremely low temjM raturcs at night, in winter 
there are violent over-changing hot winds, an exceedingly high 
rate of evaporation, and a negligible erratic rainfall that may do 
great damage where life is adjusted to areas of extreme aridity 4 
In the Zusfana and Saura ltgion east of lafilelt, noon-shade tem¬ 
peratures of 104° F (40° C ) were recorded m February, 122° F 
(50° C ) at the end of March, and 112° 1 (56° 0 ) on April 9 
Freezing temperatures at night were encountered in March, but 
not in April Strong winds prevailed from all directions * 

The Sahaian slopes present a different appearance, though the 
conditions are not truly those of the low-latitude desert The 
ranges protect the Mediterranean region frt m Saharan mfltunu s ; 
and the south and east slopes bear the brant of the hot, drying 
winds, particularly of the well-known sirocco Here is a desolate 
landscape, with slopes bare of vegetation, supporting only a little 
animal life adapted to the environment Iherc is a much lighter 
rainfall than on the north flank, yet greater thin m the desert 
below The wadies which collect the rains and melting snows 
support oases on the slope s of the Atlas 

The Anti-Atlas dots not serve as a divide so effectively as do 
the High and Middlt Atlas It is lowtr, with a platiau-hke 
aspect, and Saharan influences readily find their way into the Sus 
Valley The chergui , a desert wind from the cast in summer, is 
felt hero 6 

4 Knox, op at , pp 78-79 

* Ibid 

* Goulvfln, J , Ijc Maroc />« ficaaowcc* (k aea regions & a mtac cn valeur 
(Parus, 1920), p 120 
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A physical harrier 

As a physical barrier the Moroccan Atlas is also of tram ndous 
significima Hince it m parates regions of contrasted climate, 
products, and activities, all tht routes that the landforms permit 
are used for tradf and communication 

tti< Morocc m ranges, known by the Borbi rs as Adrar 
n-Dmn (“Mountains of Mountains ')» stretch as an unbroken 
wall from the (astern foothills of the Rif southwest for over mm 
hundred kilorm ters to C ape Glnr (sie Map 16) This wall, with 
its essentially parallel series of four distinct ranges, presents a 
slight curvature toward the Sahara This senes comprises the 
main range (High Atlas), a lower and broader portion (Middlt 
Atlas), a broad plateau south of the Sun (Anti-Atl vs) # and a line of 
hills bordering the desert (Jobfl Bam 7 ) 

Passes 

Separating the Rif from the Middle Atlas is the 1 aza Gap, the 
gatewij from Algeria to Morocco Ihrough this wends the his¬ 
toric highway bi tween the two countries, used of old by the 
Romans “It is an essential passage ” * Here the Wadi Innauen, 
a tributary of the bebu, has cut its way headward through the 
col of Iimha, forming a defile not mort than four or five kilometers 
widt, tlanktd by mountains two thousand meters high, 9 and im¬ 
peding road construction A railway has recently been built to 
Taza from the Algerian sid< Another obstaclo which formerly 

7 The follow mg native geographic terms may ueed explanation 

alt ‘ valle$ r ” or "valley people”, 

hem ‘plateau’ or “hill country 

jebel "mountain” or "range”, 

tm ‘pass” or “cof , with n~ meaning "to “eg Tizi n Teluet « "pass 
to 1 cl net” 

wadi * river ’ or "stream” ("asif is a local Berber term) 

8 C oulven op cit , p 113 

8 Be Foucauld, Vicomte Ch, Reconnaissance au Maroc (Paris, 1888), 
pp 109-110 Vicomte Ch de Foucauld was one of the earlier travelers in 
the Atlas (1883-84) His journeys included numerous districts never before 
visited by Europeans, and hm book has served for many years os almost the 
sole authority for the geography (physical) of the Atlas It embodies the re¬ 
sult of caieful surveys and contains a good collection of maps and sketches 
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existed was the uncompromising attitude of the Rhiata tribe occu¬ 
pying the pass and surrounding hughts i he towns including 
laza, situated on a point of vantage and fortified as well, ire now 
held by the French 10 

lhe least known section of the whole system, the Middle Atl ts, 
is the broadest part of (lit barrier, by reason of its paiallel folded 



Map 10 Sketch map of the Moroccan Atlas 

ranges (see Map 16) The main route from hez ind Mekms to 
Kasbet el Makhzon and the oasis of fafilelt traverses the centril 
section Only 1‘rench troops (since 1917) and a few I rave le rs and 
scientists have followed the route 

hrom Meknes it goes south over the Tertiary plain and ibovc 
the post of El Hajeb (see Map 17), ascends an e scarpment ap- 

10 Geoff Journ , 52 (1918) 266 Also Commandant Poirmeur Ren- 
Beignementa coloniaux," Afnque fran^aiat, Bulletin menmiel du toimte do 
1 Afnque fronf&ise et du comets du Maroc, No 12, 1917 
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proxunately five hundred meters high to the Jurassic plateau of 
Beni Mguild - relatively fi u 1 and but slightly dissected — past 
Ito and across tin ligrigra valley to Azrou, and south of here 
meets the routi coming m from hez h rom Azrou across the folds 
of the Middle Atlas to lamnjust is a distance of fifty kilometers 
Leaving Timhadit, in the upper valley of the Guigu, it passes 
through the narrow gorge of Tughzcft, then across the high plain 
of the Muluya to Midtit, thence to Kasbet el Makhzen, south 
across the lower eastern spur of the Jebel Ayachi (probably 
“Ayashi” would be a better spellmg), a great bleak bulwark 3,750 
me U rs in altitude, by the lizi n-lclghcmt, 2.182 m< ters, to Rich 
and Tafilelt 11 

Ihf travf rso of the Middle Atlas is long, but th( passes are not 
so difficult ns those farther W( st in the High Atlas 1 he route 
crosses st\tral of the high interior valleys separated by the moun¬ 
tain folds It has undoubtcdl} contributed to the giowth of 
towns or rather hamlets along the way, if indeed it is not re¬ 
sponsible for their very existence Rach of these st ttlemcnta has a 
vital location at the junction of routes, at the approach to a pass, 
or in the vallty of a perennial stream at a turning point m the 
route Azrou is a focal point for routes concentrating on a pass 
Middt is on the economic axis of the region, the natives from the 
southi ru oases come here to get the gram they need, and a Jewish 
nullah , “colony/* has grown up as a result of trading 13 Kasbet (1 
Makhzen, the only settlement of any size, is in the middle Muluya 
Valley 13 (see Map 16) 

Minor passes m the Middle Atlas serve as means of communica¬ 
tion, perhaps by herders, within the region from valley to valley 
lhe watershed separating the high vallt ys of the Wadi el Abid 
and the Wadi Muluya (col do Tirrammin) is described by Scgon- 
zac 14 as easily crossed from slope to slope in about an hour The 

11 Blache Ann <U gtog, 28 (1919) 293-314 
n Blache, op nt u Goulven, op ext, p 140 

u Segonzac, Udouard M Hon6, Marquis de, Au cceur dr VAtlas (Baris, 
1910), p 53 The Marquis of Segonzao in 1901 and again in 1905 made ex¬ 
tensive exploration in the Moroccan ranges He traversed the southern 
border after crossing the central portion of the High Atlas He also explored 
in part the Middle and Anti-Atlas ranges 
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Map 17 Central section of the Moroccan Atlas in the legion of the high 
valleys (adapted from Ann de gtog , 28 Li910] 296; 
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Middle and High Atlas do not join, and this would suggest a rela¬ 
tively easy route The Jebel (or An) Ayachi, however, forms a 
long, impenetrable barner, recalling by its structure and appear¬ 
ance the chain of the Jura Hence these upper intenor valleys are 
off the main route of trave I and trade, and are inhabited only by 
little-known native Berbers 

The High Atlas stretches for three hundred kilometers to the 
south and west, practically unbroken, to Tizi n-Teluet Here the 
mountain wall m narrower than the Middle Atlas, but higher, with 
a particularly steep and difficult approach from the north Plotte 
de Roqucvaire’s map shows no break m the whole stretch 18 
Numerous tributaries of the Urn er Rbia to the north and the 
Wadi Dades to the south head back into the cols, too high and 
difficult for any practicable route Such are Tizi or Rijimt, Tizi 
n-Terbula, J izi Ayt Inn, fm Tarkeddit, and Tizi Arazug (see 
Map 16, p 216) 

Tht 1 izi n-Teluet, which may be called the dividing point be¬ 
tween the eastern and western parts of the High Atlas chain, is 
the most certain means of communication between the Meseta and 
the Sahara, especially since commercial relations have often been 
disturbed by Berher insurgents in the Middle Atlas, 16 to the south 
of Fez and Meknes It is the mam trade route from Marrakesh to 
the Dra country and apparently has been used for centuries 

From Marrakesh the High Atlas is to bt seen across the plain, 
its high bare rocky summits rising above the forest vegetation, 
snow-capped for most of the year There are scarcely any isolated 
peaks It is a veritable rock wall One leaves the plain for the 
foot-hills following up the valley of the Wadi Gadat, an affluent 
of the Tensift, which penetrates all the lower hills and cuts nearly 
across the center of the chain, forming the Tizi n-Tcluet or Pass of 
Teluet and the basin of the Dra 17 (see Fig 5 C) 

16 Flotte do Koquevaire, Ren6 de, “Eeaal d'une carte hypaometrique du 
Maroc,” Ann de gtog , 10 (July, 1901), Plate III Flotte de Roquevaire, a 
member of Segonsac’s expedition, made triangulation surveys of part of the 
western portion of the main Atlas, which have proved the beet basis for the 
coordination of the work of previous explorers 

14 Ooulven, op ai , p 103 

1T Thompson, J, "The Geology of Southern Morocco,” Quorf Journ 
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At the confluence of the G&dat and another stream is the village 
of Enzel, important as a sok , “market,” where the produce of the 
Dra and the Glawa country is exchanged for that of the region 
about Marrakesh ia Farther downstream Tazert servos as a focal 
point for routes from the plains to the pass The way up the gkn 
of Gadat and through the hill country is made difficult and dan¬ 
gerous by gorges and red-clay precipices 

From the top of the pass, to the south and strotchmg into the 
hazy distance, Is a dull-gray and dirty-yellow expanse of undulating 
plateau dissected here and there by winding glens and wadies 
carrying the waters from the winter snows of the Atlas to th< Dra 
All this differs greatly from the view to the north over the scarry 
glens, forest-clad heights, and Moroccan plains 19 Directly below, 
to the south, is the valley of ieluet surrounded by hills, an oasis 
in the melancholy expanse Teiuct is a focal point for routes 
leading from the Dra, from such neighboring regions as Mohar- 
ram and Tifnut, and from the Sus and Gundafi This valley and 
settlement illustrate the importance and power of the peoples in 
the passes The kaid, “chitf,” holds sway here over much of 
Glawa 

Such is the Tizi n-Teluet, an Important pass, yet more difficult 
for travel than the Tizi n-Telgherat m the Middle Atlas The 
journey up the deeply ravmed slopes and over the chain of bare 
rocky crests, through narrow, flanked-in valleys which art desolate 
refuges for vegetation and human life, is to be tontrasted with the 
route through the Middle Atlas One arrives there with extreme 
ease and crosses a massif composed of innumerable parallel moun¬ 
tains, many summits of which are wooded Watercourses cut 
through the ranges and make possible relatively easy routes (e g 
Tizi Mrachu and Tizi Guenfa) 10 (Figures 5 A-C show in profile 
the Important passes of the Atlas range ) 

Oeol Soc of London , M (1899) 193 Joseph Thompson, a geologist, con¬ 
ducted explorations in the central parts of the High Atlas (p 188) and made 
several ascents of prominent peaks, though he failed to cross the mam runge 

18 Thompson, J, Travel* tn the Atlas and Southern Morocco, p 197 This 
is a popular account. 

» Ibtd , p 212 

18 De Foucauld, op ext , p 233 
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The western section of the High Atlas continues southwest 
toward C ape CJhir and the Atlantic North of lebel Sirua, con¬ 
necting this range with the Anti-Atlas, the mountain barrier 
changes its configuration, becoming broader and higher and more 
ramified Some of the highest p< aks of the Atlas occur here 

The principal route from Marrakesh to the Ras el Wed passes 
up the Wadi Nfis beyond Anisim® through the valley of Gundafi 
(Gundafy or Gundafa) and over the Tizi n- Test, at the foot of the 
Kasbah Gundafi, called the “Pass of the Cats” because of the 
difficulty it creates for the traveler 

West of Ifguig the High Atlas drops down toward Cape Ghir, 
taking the form of a plateau, which continues west as Mtouga 
Ihe Atlas range ends some thirty miles from the coast 21 Passage 
over this scctiou is not difficult, and for many centuries trade has 
followed around this portion of the Atlas or through the Pass of 
Bibuan Trade lx tween Mogador and Marrakesh and South 
Morocco has focused on these routes 

The Anti-Atlas or Lesser Atlas, although having precipitous 
slopes, dot s not appear to be a vt ry formidable barrier I rom any 
vantage point in the High Atlas hardly a prominence appears to 
break the level of its summit, or a spur to jut from its suits 22 It 
consists of several massifs (Jebels tidust, Tizalmi, Iguan, and 
fairt), volcanic points emerging from a granite plateau but lower 
than the Jcbel Sirua 23 It forms a part of the Atlas barrier with 
respect to trade routes The routes from Mauretania and the 
Sahara, passing betwee n the sea and the mountains, are dominated 
by the fortified citadel of Tizmt Twenty kilometers to the south 
at the foot of the Anti-Atlas is the oasis of Talaiut, which carries 
on trade to the southeast 24 Formerly caravans traversing the 
area supplied Morocco with products from the Sudan in return for 
European merchandise Today this commerce is reduced to an 
annual caravan which comes from Timbuctoo, and the trade of the 
Sus is htinted and directed to the regions from Mogador and 

w Goulven, op ctl , p 102 See also 1 horapeon, “The Geology of Southern 
Morocco/' Quart Joum Oeol Roc of London , 66 (1899) 192 
** Thompson, op evt, p 344 
“ Goulven, op at , p 107 
“ Goulven, op ctl, p 128 
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Marrakesh to the north and from the Wadi Nun and tht Wadi 
Dra to the south The chief outlet of the lower Sus is Mogador 
The coastal route by way of Agadir is followed 

The plateau of the Anti-Atlas stretches eastward, continuously 
narrowing Bending southward to the plain of H Fudja, thtn 
northeastward again, it separates this region from the largt dent rt 
plain of Tarum, drained by the Wadi Idcrmi and its tributaries 26 
Heading back to the south the Wadi Ait Tigdi has developed a col, 
the lizi Agm, which is followed by a route from i eluet via likirt 
and lazenakt to the oasis of Tisnit (Agadn Tissmt) 

The conditions of travel over all these mountain routes arc 
not of the be at Trails are stec p and narrow , dt (p gorges have to 
be ascended, the wet red clay makes precarious footing, bridges 1 
are in poor repair or non-existent, streams that are subject to 
sudden floods must be crossed and re crossed, and in the higher 
passes snowdrifts often hinde r travel Roads, whe re the y do exist, 
are in places bordered and cushioned with stone — they may 
actually bo cut in the rock — and crude bridges are built over 
crevasses 36 

AN FXAMPI F OF OFOGHAPnit DlVmsm 

Not only is the Moroccan Atlas as a whole a geographic barru r, 
but also, owing to tho contrasting physical conditions on the 
northern and southern slopes and the character of the landfornm, 
there is great geographic diversity within the area Furthc rmore, 
on the two flanks, Mediterranean and Saharan conditions are 
modified by elevation and ruggedness, transitional yet distinctive 
enough to make the Moroccan Atlas a “g( ographic province ” 

The northern dopes 

To the north and west the mountain slopes intercept the winds 
from off the ocean and a year-round precipitation results, pro¬ 
viding a forest cover and an abundance of running water in many 
sections A large part of the rainfall, heavier than in the plains 
below, comes in the form of snow, which lasts for several months, 
especially on the summit zone of the High Atlas Accompanying 

r Goulven, op cU , p 107 * De Toucttuld, op ext , p 73 
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the precipitation is a decrease of temperature with the increase in 
elevation On the north flank are forests of cedars on the inter¬ 
mediate slopes, summer pasturage in favored areas, abundant 
native animal life, and numerous dependable watercourses There 
is a greater facility for non-imgated agriculture here 17 As one 
follows up the wadies and their tributaries across the plains, one 
finds adjustments to a rugged environment becoming apparent as 
the streams issue from the partly wooded glens and hills Farther 
inward and upward are narrow valleys that run deep into the 
heart of the range Frequently a ridge of foothills, a lateral feeder, 
or a bending of the headwaters of the stream itself, parallel to 
the great mam wall of the Atlas, provides high, secluded, longi¬ 
tudinal valleys Such is the valley of Gundafi, already mentioned 
Berber tribes inhabit these isolated valleys, and their economic, 
social, and political life is well adapted to its harsh environment 

Up the valley of the Wadi Alt Mussa below Bibu&n Pass the 
western end of the High Atlas rises from the coast m a series of 
rocky hills, beyond which lives the Berber tribe of the Alt Tub 
Here and there on the slopes of the foothills, which are covered 
with coarse grass and scattered bushes, are perched villages 

Even a few glimpses show a geographic diversity in the High 
Atlas along the flank as well as from the lower to the upper valleys 
The section back of Marrakesh, particularly the lower slopes, 
forpas the richest portion 

The Shleuh (Berbers of the High Atlas) live only by agnoul- 
ture Barley, maiise, and sweet potatoes are grown in valley 
bottoms, pushing up under the filbert, almond, olive, and aspen 
trees The center of the olive culture of Morocco Ues on the lower 
slopes of the Atlas from Deranat to Amsmis, near the markets at 
Marrakesh and yet at a suitable elevation Here we find perhaps 
throe or four miles of trees, well watered The little green fields, 
plantations of legumes, clumps of olive and occasional pome¬ 
granate trees, terraces where walnut and, especially, almond trees 
grow, all show intensive utilisation of the soil and care in cultiva¬ 
tion rather unusual for such a region ** 

* T Bl&chft, Geog Rev , 11 (1921) 492 

n Doutt6, Edmond, Bn tnbu, p 139 
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Grating is carried on in some of the higher valleys m the west 
and becomes more extensive farther east To the south and east of 
Marrakesh the poorer agriculturists* have livestock m the moun¬ 
tain valleys In the valley of the Wadi Tellus goats constitute one 
third of the flocks, which arc seriously affected by the severe 
winter Sometimes honied cattle are stabled in winter 28 

Near the plain of Demnat a plateau zone drained by the head 
waters of the Um er Rbia connects the High Atlas with tlu 
Middle Atlas Here are conditions that form a sinking re¬ 
semblance to those in the hill or tell country of the Rif Near 
Waunert 80 (see Map 16), on the slopes of the upper El Abid Val¬ 
ley, are numerous villages on crest lines overlooking fields and 
orchards in the valley, and the lower, frequently terraced slopes 
are cultivated in part by the aid of irrigation Dispersed and 
square-stoned houses flanked with bastions bespeak a pressure of 
population 81 

A stretch of rugged limestone plateau flanks the folds of the 
Middle Atlas to the northwest In tho western part valleys have 
cut but a short way into tho plateau Hero are permanent settle¬ 
ments, many of which have kept aloof f~om European influence 
by thtir hostility 84 The rest of the plateau is rather desolate, 
dotted with thousands of small old volcanic craters and spotted 
here and there with thick patches of cedar forest M Certain of 
these dry hrncstoni areas furnish summer pasturage and a basis for 
transhumance The Zalans winter on the Meseta from Octolxr 
to Apnl, when there are heavy snows m the Atlas Barley and 
wheat are cultivated, sometimes under irrigation, with occasional 
vines and fig trees Then they resort to the Jebel, leaving the 
plain of Ais&ghar to the neighboring tribes They live in duars, 
rectangular black tents set in circular formation, along the upper 

*• Bull de la Soc cU Qfog du Maroc, No 10, pp 84-87 
« Bee also ( hog Rw , 11 (1921), Fig 16, facing p 490, showing " perched ’ 
villages near fields and orchards In part cultivated by irrigation Eastern 
elope of upper Wadi ei Abid Vertical view from airplane Scale approxi 
mately 1 11,000 

w Blache, (hog Rev, 11 (1921)^494 
« (hog Joam, 54 (1919) 892 

** See Goulven, op ett , Fig 10, facing p 104, showing the Col of Tunfit 
in the High Atlas (photograph by Segonsac) 
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valleys, cultivate a little maize, and watch over their flocks, which 
graze on the upland vegt tation and the undergrowth of the cedar 
forests 

The parallel folds of the Middle Atlas separate valleys, many 
of which arc grassy strips flanked by cedar-covered hills where 
flocks graze Chief of these is the vallf y of Selkart, entered by the 
Tizi Guenfa 14 The eastern folds overlook the left bank of the 
middle Muluya Valley 

The cooler summer temperatures and the greater rainfall on 
some slopes give rise to a considerable forest vegetation on the 
northern flanks of the Moroccan Atlas ,8 A large part of the coun¬ 
try has bet n cleared, but there Is still a wealth of timber in some 
of the Allas valleys Large conifers of ten- or twelve-foot girth 
are not uncommon Ball concluded that the “mountain Flora of 
Maroceo is a southward extension of the European temperate 
Flora, with little or no admixture of extraneous elements, but so 
long isolated fiom the neighboring regions, that a considerable 
number of new specific types have here been developed ” 88 These 
include the arar (a native jumper), the almond, and the organ , a 
sapotaceous tree bearing ohve-hke fruits (confined to the Bus and 
to the western High Atlas) 

On the broad plateaus and ridges of the Middle Atlas the 
forests are well developed and the zonation is easily traced Two 
zones have ban recognized, the first ending about ten kilometers 
to the north of the Guigu, and the second extending south from 
T unhadit to Jibe l Ayan Haiane and the Muluya The forests of 
the Atlas are of some economic importance, the cedar and the oak 
are cHpeoially / abundant 

u Goulvcn, op ett , pp 106-106 

* At Tunhadit the average temperature for summer is between 24 a and 
30 C , for winter, between 3 and 4“ C No figures seem to be available to 
show the higher precipitation in the mountains With increasing elevation a 
greater proportion of it is in the form of Bnow Snow remains on the moun¬ 
tains above 1,500 m Sixty-five cm has been observed at Tunhadit (elevation 
2,000 m ), and 70 cm at Ito (1,450 m ) 

“ Hooker, Joseph D , and Ball, John, Journal of a Tour tn Morocco and 
the Great Atlas (London, Macmillan and Co , 1878, p 445) 
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The high valley of the Muluya* 1 

The high valley of the upper Muluya lits between the Middle 
Atlas and the High Atlas (see Map 18) Geographically this inte¬ 
rior valley is a transition zone hnvironmental conditions of the 
north and south overlap in this high inclosi d area Descending 



Map 18 Plain of the upper Muluja (adapted from Ann de gtog , 

28 [1919] 307; 

the slopes from the inner range of tlu Middle Atlas oni finds the 
same succession in the vegetation, first cedars and arum mixed 

17 The region of the Jebel Ayan (see Map 17), northeast of Khenifra in the 
first fold of the Middle Atlas, is of considerable interest os being the cMhau 
d’eau or hydrographic center of Morocco It is a region of mountain lakes, low 
m summer and filled in winter, near which most of the prinotjml rivers have 
their sources The Muluya, the Guigu (called the 8ebu downstream south of 
Fez), the Um er Rbia (‘Mother of Grass’), the Dra and the Ziz all rise 
within a comparatively short distanco of one another The Wadi Bu Kogrcg 
descends from the Zaian chain (Jebel Anar and Auan) The Wadi Beht 
(known in Its upper course as the Tigrigra) and the W adi el Abid, large trib¬ 
utaries of the Sebu and Um er Rbia, also rise here farther to the southwest 
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with live oaks, which give way with diminishing altitude Here 
and there art maples and the pistachio trees of the Atlas (Be- 
tums) 88 The lower slopes are bare except for an occasional line of 
hills or valley sides that may have a scattered growth of jumpers 
Tributary streams flow down from gorges and the ravmed slopes 
to join the Muluya, which winds through a remarkably level 
plain of rectnt gtologic sediments The streams seem hardly to 
have furrowed its surface 40 The southern tributaries drain the 
great austere Jebel Ayaoln which hems in the valley on the south 
Rising two thousand meters above the valley floor, it is utterly 
devoid of vegetation, its desolate gray color is broken only by 
occasional patches of white snow m the sags of its crest line, from 
which the streams below are fed Its lower slopes are a senes 
of rock terraces, sharply ravmed here and there by the head- 
ward cutting of these wadies From north to south and from 
west to east in this valley the transition to greater aridity pro¬ 
gresses 

Settlement follows the course of the Muluya and its tributaries, 
being entirely dependent upon irrigation Cultivation appears as 
ribbon-like stretches from one hundred to five hundred meters, 
broken by rocky areas in the valley The square kaabahs , “forti¬ 
fied settlements,” and kmr aTC located on some eminence or crest 
overlooking their own little garden spots Culture and settlement 
find more favorable conditions on the tributaries than on the main 
stream Here the water supply is most dependable, and settle¬ 
ments are near the alluvial fans where the streams leave the 
ravmed slopes The location of the cultivated areas also shows 
that the rightdiank is more favorable, probably because the waters 

the Tens if t and its tributaries receive the waters from about two hundred and 
eighty-eight kilometers of the High Atlas The Sue drains the opposite slope 
as well as the Atlas 

11 Bernard A , “Lee ForAls de c&dree de 1*Atlas marooam,” Franco- 
Mar oc (Dec 15, 1917), p 3 

n See Oeog Rev, 11 (1921), Fig 17, facing p 498, showing in the plain 
of the high Muluya an oasis on an alluvial fan, where a gorge opens out upon 
the plain a little to the north of Itzer Two Jfcsur, “fortified villages,” may be 
distinguished on the nearer and farther edges of the fan Scattered vegetation 
Altitude of airplane, 3,500 meters 

« Oeog Joum. t 54 (1919) 392 
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from the melting snows of the Jebel Ayachi are more abundant 
than on the opposite slope The smaller valleys not well enough 
supplied with water are devoid of habitation The water is usually 
collected in segutaj, “reservoirs/* and distributed by irrigation 
canals 

There is little water in the Muluya itself, owing m part to 
aridity, but in a larger measure to its use by the natives of the 
upper tributary valleys Little rain occurs in the high valleys, but 
there is a snow cover in winter 41 h ords are numerous on the Mu¬ 
luya and easily passable, and the stream itself does not appear to 
be able to feed irrigation canals at distances shorter than twenty- 
kilometer intervals 

The mterstream flats with a soft yellow sedimentary covering 
arc little used, occasionally a sparse vegetation provides sufficient 
food for grazing In the valley of the Wadi Kiz shepherds and 
their flocks have been seen 

The upper Muluya Valley, the different levels of which are 
separated by rocky gorges, is nearly one hundred kilometers in 
length At Midelt, where its width is about forty kilometers, the 
valley is better known because the mam caravan route from the 
narrow gorge of Tizi Taghzeft crosses here, going by Midelt and 
Kasbet el Makhzcn to the Tizi n-Telghemt 

The Muluya Plain narrows to the southwest to about fifteen 
kilometers It is a little-visited region, and settlements have 
been seen only from the air The valley is not a cul de sac in the 
Atlas, for there is an easy divide to the Wadi cl Abid, but it is 
simply a longitudinal valley not traversed by main routes 

The upper valley of the Wadi Utat differs geographically from 
the northern flanks of the Atlas It is located to the east of high 
ranges with arid conditions a and few oases, and there is a greater 
resemblance to the situation that exists along the courses of the 
Saharan wadies Yet, owing to altitude, these mountain oasts 
have a distinctive aspect The winters are too severe for the 

41 Goulven, op ext , p 109 

44 Owing in part to the drying effect of the chergut, an east wind blowing 
into theee upper mountain valleys, and to the elrocco, the southeast desert 
wind, which arises in connection with a high-pressure area forming to the ex¬ 
treme south and sometimes w the Atlas itself 
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growth of trees 4S The date palm of the desert, the fruit trees of 
the lower slopes, and the walnut of the higher slopes arc absent 

To the cast the middle Muluya Valley extends from kasbet el 
Makhzen, the crossing of the route from Fez to Bu Dtmb, for some 
one thousand five hundred meters in a northerly direction to a 
kherwg , “ gorge/' between the Middle Atlas and the Gada of Dcbdu 
in the Tell Atlas This valley m about thirty kilometers long and 
is walled in bv the Middle A this to the west and the long slope of 
the Rckktm to the cast It is a large plain partly covered with 
thorny tamarisk, and supports scattered flocks In the valley, 
chiefly along the main stream, there are several oases with irri¬ 
gated gardens and fruit tras A few oases are to be found up 
on the slopes of the Middle Atlas Because of dt crease in altitude 
and the resulting geographical changes, thi middle Muluya Valley 
is consult wd transitional to the high plateau to the east This is 
tht western end of the Plateau of the Shotts, which lies within the 
political boundaries of Morocco It extends from the tell country 
and the Wadi Za, a tributary of the Muluya, on the north to the 
Sahara, with which it gradually merges, on the south 1 he Jebel 
Abbarat, the Jebel Hadid, and the Jebel Hamada are low plateaus 
connecting the Jebd Ayachi with the Saharan Atlas, and serve 
as the watershed between tht Wadi Charcf and the Wadi Guir 
The Plateau of the Shotts ib a steppe region with some alfa } a 
species of esparto grass, and the large more or less temporary lakes, 
resulting from interior drainage, which we know as shotts or seb- 
kas « 

The trade of eastern Morocco concentrates on Udjda on the 
Algerian frontier There arc rail connections with Taza, and 
overland caravans to Tafilelt, Zusfana, and the Saharan oases 
cross the Plateau of the Shotts via Debdu and Berguent Rela¬ 
tively little trade seems to follow the Muluya Valley 

** At Timhadtt temperatures as low aa - 9° C in December and — 11° C 
In March have been recorded Segonjsac experienced similar conditions at 
Azercur m the high Muluya Valley 

** Goulven, op ett , pp 137 138 
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The Saharan slopes 

Geographically the Saharan slopes of the Atlas grade off with 
descending < levation to the great desort to the south I he deso¬ 
late wind-eroded slopes, hills, and plateaus are broktn only by 
wadies At favorable sites in the valleys there are very ru h oases 
which provide the water necessary for life Moreover, the valleys 
serve as the routes for travel, trade, and nomadic movements 
The character of the oases changes as the three great wadies with 
their affluents, at first perennial streams, flow down and lose them¬ 
selves in the sands of the Saharan Plateau 

The Guir drains the eastern part of the Saharan slopes of the 
Atlas, with its source not far from the Muluya in the Jebcl Ab- 
barat Known as Alt Aissa here, it cuts its way southward through 
gorges to the plain of Duiret Seba Another tributary farther east 
traverses this rugged plateau country (connecting lebd Ayachi 
with its eastern counterpart, the Saharan Atlas) in a similar way 
These gorges serve as natural gateways from one region to an¬ 
other The wator supply, however, is irregular In summer it 
hardly suffices for irrigation needs, in tue rainy period (October 
to April), owing to melting of the Atlas snows, as well as lack of a 
forest cover, devastating floods are frequently experienced Dams 
are built which serve to supply the cultivated gardens and fruit 
trees which surround the ksur 

In the little alluvial basins in this rugged region there are care¬ 
fully cultivah d fields and a fairly dense population in tho pictur¬ 
esquely located ksur Beyond Bu Anan the plains increase in size 
and the wadi reaches the true Sahara Its lower course is for the 
most part uncultivated, and only in times of flood does it con¬ 
tinue south, spreading out m the El Bahnat (a petite mer ), then 
with its affluents the Bu Dib and the Zusfana it is lost m the 
Saharan sands m the Saura region 45 

The source of the Wadi Ziz, likewise, is on the slope of Jebel 
Ayachi Flowing east through narrow gorges at the junction of 
its first tributaries, the Wadi Sidi Hamza and the Wadi Nzala, 
it is crossod by the route from Fez via Tizl n- r lelghemt to Tafilelt 

tt Goulven, op cti, pp 153-154 



230 


Ertc Pearson Jackson 


and the upper Guir (Bu Demb) The stream then swings south, 
bordered by cultivated areas of barley and maize, and leaves the 
last flank of the Atlas by a kheneg At this gateway to the Sahara 
(at the oases of Tamerrakecht and Ksar es Suk) is the junction 
of the routes from Tafilelt, following the valley of the Zix, and the 
route from Bu Denib and the Guir, following in part the valley of 
the Wadi Alt Assen 46 

The Zi z, with the Wadi Ghens, forms an intermittent stream 
which flows through the Tafilelt district, one of the richest regions 
of Morocco, with its date palms, villages, and ksur Finally, it is 
lost m the sebka of Saura among the dunes of the Sahara 41 

The Jebels Tifernin and Saghro of the eastern Anti-Atlas, the 
Jebel Sirua, and the High Atlas inclose a basin-like plateau cut by 
the Dadcs and Idermi, the upper valley of the Dra The Dades, 
draining the Jebel Saghro and the High Atlas, is bordered with 
villages and joins the Idermi at the Kheneg Targa The Idunil, 
Irin, and Imini drain the Jebel Sirua and unite, forming the Wadi 
Idermi In this valley walnut, fig, and olive trees thrive, and 
there art numerous ksur with from two hundred to five hundred 
inhabitants Water never fails, for the river is thirty to forty 
meters wide and is very deep 

The middle Dra Valley is a long and fertile oasis, among the 
richest in Morocco, with flourishing date palms and many villages 48 
Near Tamegrut is the meetmg point of routes over the Atlas to 
Marrakesh, east to Tafilelt, west to the wadies Nun and Sus, and 
south across the desert to Tuat At Fum Takkat the Dra cuts 
through the hills of Bani, 49 where they serve as a natural dam to 
provide water for the drier valley to the south 

The Dra, often dry now, swings parallel to the Atlas toward 
the Atlantic through stony desert plains like that of El Feidja 

a Bee Geog Hev , 11 (1021), Fig 11, facing p 492, showing kasbahs m palm 
groves, vicinity of Bu Denib, Saharan slope of the High Atlae 
4T Goulven, op cit , p 152 
49 De Foueauld, op at , p 268 

41 The hills of Bani are structurally an outlying orogenio fold of the Atlas 
system, extending from the Atlantic to Tafilelt (Map 16) Less than two kilo¬ 
meters in width, these hills stretch out for over two hundred kilometers in 
length They rise above the desert for from two hundred to three hundred 
meters 
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The long depression of Ed Debiayat is filled with water in the 
spring, when there is abundant vegetation and a rich harvest 
Occasional gum trees are scattered along the valley Several small 
tributary streams, for the most part intermittent, drain the Jel>el 
Bam and the Anti-Atlas Tiswnt is famous for its dates, and 
Tatta and Akka were ancient centers of commerce The Dra 
finally reaches the Atlantic seventy kilometers south of th( Nun 60 
The whole slope of the Atlas here is submissive to Saharan 
influences Extreme temperatures and a scarcity of vegetation 
result The oases are garden spots m the midst of desolation A 
sedentary life is the rule, though pastoral nomadism does play a 
part 61 The well-watered mountain valleys with cooler tempera¬ 
tures support cattle and goats, the pasturage of some of the high 
plateaus maintains herds of camels m the summer, and the hamada , 
“desert,” plains near the lower wadies serve in winter 82 

It is not only difficult, but also unnecessary, to determine 
precisely where the Atlas ends and where the Sahara begins, so 
gradual is the transition The zone where the wadies become 
intermittent, where the routes have to focus on the khenegs in the 
Anti-Atlas, and where the date palm comis into its own is probably 
the best criterion 

The features of geographic diversity of the Atlas bring out 
clearly the mam facts of the economic geography of the area 
In the higher isolated valleys or in the more poorly favored sec¬ 
tions the economy is more nearly self-sufficing But the Atlas is 
not without extenor trade relations First, there is the trade 
using the pass routes, dates and fruit or gum from the oases, and 
products from farther afield are oamed across the Atlas or are 
exchanged for grain, cloth, arms, or other commodities that an 
desired at some trading point en route Statistics on the con¬ 
siderable trade crossing the Sahara are not available Then there 
is the trade from the region itself The southern part is more 

w Goulven, op ett , pp. lfil, 155 The Dra is the longest river In Morocco 
being about twelve hundred kilometers. Its value fluctuates with the seasons 
u See Qeog Rev , 11 (1921), Fig 12, facing p 492, showing vertical view 
of a kosboh in detail A diagram might well be made showing outline of build¬ 
ing and layout of orchards and irrigation fields surrounding it 
“ Goulven, op ci<, p 158 
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nearly like the Sahara, so that the trade on the northern slopes Is 
of more importance whin the contrast between mountain and 
plain is more marked Ihe olive, the argan } goat’s hair, honey, 
wax, Umber, charcoal, cattle, and even milk are in demand and 
markets have been established (e g at Dunnat and Amsmifc) 

The exploitation of the mineral resources of the Atlas Moun¬ 
tains is In kteping with the simple economic status of the natives 
That mineral deposits of some value do exist, appears quite certain 
from the accounts of travelers and the reports of natives, as well 
as from geologic deductions Salt is a most necessary mineral 
product, and its exploitation will be pushed even in the early 
stages of mining In some valleys (e g Unka) in the High Atlas 
the natives, despite primitive methods, manage to furnish enough 
for thur own use Rock salt is mined by the natives of the upper 
Guir Valley Copper has long been mined near Tarudant in the 
Sus Th( High Atlas has bicn partly prospected (by Thompson 
and others), with many favorable reports The Gundafi region, 
where the natives have mined silver, is especially rich In the 
valley of the Nfis iron w mined in some quantity, transported, and 
sold m various forms M The Ait H&ddidu, at th< foot of the Jebel 
Ayachi to the south, exploits veins of galena, iron, and lead, and 
there are reports of the existence of other metals 54 Iron and zme 
are said to occur in the upper Guir, and several travelers have 
seen antimony on the southern slopes of the Atlas M Mineral re¬ 
sources may play a more important part in the geography of the 
Atlas with thf development of European exploitation 

Tht Moroccan Atlas, then, is transitional between Mediter¬ 
ranean Africa and the plateaus and deserts of eastern and south¬ 
ern Morocco By reason of elevation and its bamer nature it not 
only possesses a certain unity, but also plays a definite part in the 
life of all Morocco It is a complementary province This rela¬ 
tionship is most marked on the north, where the geographic con¬ 
trast is tht strongest 

u Piquet, Victor, Lt Maroc (Pans, 1918), pp 104-105 

H Goulven, op «t, p 113 

* Gerhard Rohlfs made the first detailed exploration in the Moroccan 
Atlas, in 1861 -62 
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AN ISOLATING REFUGE 

The Berbers long ago sought a refuge in this mountainous area, 
and the isolating influence of the valleys and oases into which 
they moved is reflected m the characteristics of thtir political and 
social life 

The Berbers (known locally as the “Amazigh”) are the most 
numerous and important of the races inhabiting Morocco, and 
their blood permeates the whole population Th< y are the direi t 
descendants of the aboriginal people who thnee conquered Spam 
The “Moors* 1 of the plains are for the most part Arabs with some 
Btrbor blood, introduced in the eleventh and twelfth centuries 

The Berbers have virtually maintained their independence in 
the Moroccan Atlas 6 * Thisc warlike people have never been 
completely subjugated by the sultans, nor do they pay the im¬ 
posts The lowlands form the bled eUmaghzen , “govirnment 
country/* furnishing the sultan’s bodyguard and the garrisons, 
whereas the mountainous regions art the bled el-tnba, “unsubmis¬ 
sive country ** 

1 he forests of the Atlas have helped to protect the Berber in 
his refuge Much of the mixed-oak forest which originally cov¬ 
ered tht plateau in the Middle Atlas near Azrou was destroyed by 
Mulay Hassan to rid the country of brigands 67 A strong hostility 
accompanies their feeling of independence hew Arabs, except 
occasional religious teachers, venture far into the mountains It 
has been extremely perilous for Europeans to go into the Atlas, 
though it is safe to travel unguarded on the plains In the moun¬ 
tainous districts it is the custom to be accompanied by a mounted 
mafehom, “policeman,** whose duty, however, is as much to pre¬ 
vent exploration as to afford protection In recent years the 

“ The whole Atlas system has served as ft refuge for the Berber element 
but the Moroccan Atlas has always been the least known and the most isolated 
section Even the Maritime Atlas (Tell and Rif) was well known to the 
Romans, but their empire never reached beyond the Wadi Regreg The an¬ 
cient caravan route from the province of Mauretania to western Sudan crossed 
the lower Middle Atlas by the pass of Telghemt l>eyond the oasis of Tafllelt, 
then known as Sajilmaasa 

17 Piquet, up cit, pp. 68-69 
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French penetration has made it easier for travelers to go into 
the region,” but it is by no means under direct control A few 
scattered posts have been established, though for the most part 
the French have simply won over the support or allegiance of the 
local Berber chiefs 

The differentiating function of the mountain environment is 
seen in the preservation and intensification of the feudalists re¬ 
gime The Berbers are not town builders, but live in villages m iso¬ 
lated mountain valleys A single village or group of villages in a 
valley forms th< unit of government The villages arc the units 
of state and are independent with regard to internal affairs Loo^e 
confederations of neighboring groups often exist On the south¬ 
ern slopes inhabitants of the oases act together through conovns, 
“ agreements/’ for the distribution and use of irrigation water 
On the north slope sittkmcnt tends to concentrate in the mam 
valleys, and in some places such a section is under a more or less 
unified control " Wauziert is the chief plaoe and market of a 
mountain canton, situated at the bottom of a valley m which it is 
the most, elevattd agglomeration ” M 

The katd is the chief and his authority is strong, although it is 
based on the confidence of his followers The richest garden is his, 
as is the greatest wealth Military service is necessary for pro- 
ti etion and for skirmishes with other tribes The katd may delight 
m exhibiting his power to the traveler by a display of the prowess 
of his horsemen with their long firearms The great kasbahs add 
the final touch of feudalism 

As is typical in a mountain environment, these people are 
highly scdeilt&ry The semiand conditions on the plains below 
make the contrast more striking, for there, except m the towns, 
life has a seminomadlc character On this their social structure is 
built Such a mountainous environment provides a unique op¬ 
portunity for conservatism as well as individualism In their life, 
customs, racial characteristics, language, and religion we find sur¬ 
vivals of peculiarities 

“ E g the French Alpine Club in the spring of 1023 visited a section of 
the High Atlas south of Marrakesh 

M Blache, Otog Rev t 11 (1921) 502 
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Their buildings are well adapted to the environment The 
villages present a substantial appearance, most of the houses are 
constructed of untrimmed stone, which of course is abundant In 
some sections huts are of turf, or of clay tiles with mortar made 
from lime and clay or cow dung The houses are roofed mostly 
with reeds, straw, stones, or clay The material used in con¬ 
struction depends upon its availability Cattle or mule stalls are 
near the living quarters, and to a European the vermin-infested 
dwellings are repulsive Travelers usually prefer to camp out¬ 
side Irrigated gardens and fields of grain surround the houses 
A readily defensible site is chosen, or else some artificial protec¬ 
tion is provided, such as a bank or stone wall or hedge With 
pressure of population stoned houses are sometimes built, with 
part of the upper story forming a rough veranda In the colder 
sections the natives may spend the winter m a vault beneath 
Sometimes m higher altitudes and in exposed positions the houses 
are built close together for protection from the wind 

To a large degree there is a self-sufficing economy among tht se 
people, in conformity with their surroundings Irrigation agricul¬ 
ture, with some grazing, is the basis Terraces are laboriously con¬ 
structed, primitive methods of cultivation and irrigation are used 
Among the Z&ians each cultivator in turn has his water from the 
8eguia Often in the favored areas a whole tnbe is engaged in some 
activity ~ the cultivation of some agricultural product, the gather¬ 
ing of some forest product, or a little mining or grassing There is 
dependence on hand labor, and skill and intelligence have been 
developed in many ways, such as running ohve presses and crude 
flour mills, making domestic utensils and implements, wood¬ 
working, weaving and dying, tanning and dressing of leather, 
making oil and soap, and pottery These all show the craftsman 
type of activity The Berbers are skilled in the use of stone and 
lime and tiles, and are often engaged as builders by the Arabs 
They have millstone quarries in the mountains Mines are worked, 
particularly for salt, iron, lead, copper, and silver Frequently 
individuals have a pride and special ability in some particularly 
delicate craft, such as the working of silver, or wood carving 

The Berber women are more fortunate than their Arab sisters. 



236 


Enc Pearson Jackson 


owing to the more democratic life and the definite part that they 
play in this economy Most of them go unveiled To them fall 
the household labor and the weaving of the typical flowing gar¬ 
ments — the bornus , the khemfs of wool or goat and camel hair, 
and the farhalt, “streaked cloak ” Embroidered wool mats are 
twisted Among the Zemmur, Zaian, and Beni Mguild tribes of 
the Middle Atlas highly esteemed carpets of an excellent grade 
of fleece are made eo Sometimes the women have property nghts 
and some voice in the government Rohlfs states that in south¬ 
ern Morocco a Berber religious corporation, the Savia Kartas, was 
ruled over by the chief’s wife 

How much the Berber race may have become differentiated in 
its mountain habitat is hard to determine, though such a tendency 
would seem inevitable In some high valleys farther east there is 
evidence of the development of blond variants from the usual dark 
Hamitic type 81 

Indications of Negro blood are found in this region, due pre¬ 
sumably to intermarriage of Berbers with slaves from the Sudan 
Members of no other race enter mto the life of this region except 
Jews who are engaged in trading They live m mellahs attached 
to the villages Each trader has his master among the native 
chiefs They speak a corrupt form of Arabic Several of the 
so-called Berber tribes are thought to have been of Jewish origin, 
and to have been converted when Islam spread over the region 
The spoken dialects of the Berber language have become quite 
differentiated in this environment In part this may be attributed 
to a lack of literary standard The tongue preserves many of the 
forms of mi ancient language, and but little is known of the 
writing Arabic is spoken on the plains, and it is interesting to 
note the difference in the geographic terms when one enters the 
mountains In many cases the lower courses of the streams have 
names different from those of the headwaters 

The social structure of the Arab is built on the Koran, which 
inculcates absolutism, aristocracy, and theocracy, the democratic 
Berber is but a nominal Mohammedan He has his unwritten code 

19 Begonsac, op ctl, p 180 

« Semple, JE C, Influence* of Geographic Environment, p 89 
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and thereby expressed his individuality in contrast to the heredi¬ 
tary caste lhe religious observances of the Moslem are not 
always adhered to strictly One secs a reflection of the environ¬ 
ment in the fact that he pays greater reverence to the local 
saints Villages sometimes have their own saints and prophets, 
and m many cases this lead to feuds Old religious customs are 
preserved, too, even certain Christian and Jewish usages of prf- 
Islamic days 

The land, then, has si rved as a stronghold for the Berbers and 
has differentiated them politically and socially 

SUMMARY 

The Moroccan Atlas is a high mountainous area, physiographi- 
cally young and rugged, stretching for over nine hundred kilo¬ 
meters, nearly the entire length of Morocco As a geographic 
province it plays a part m the Moroccan life in directing travel and 
trade over its pass routes and in its hydrographic function of 
supplying water, which is the basis for human existence on the 
lands below, especially to the south, where there is greater aridity 
Elevation has modified its transitional character so that, first, 
thero is a geographic contribution to the lowland especially to the 
north, and, secondly, there are certain distinctive geographic re¬ 
lationships developed within the area Finally, the area has been 
a refuge where the diversity of landforms has become reflected in 
the political and social structure of the people 




BELLO HORIZONTE AND OURO PRETO 


A COMPARATIVE STUDY OF TWO 
BRAZILIAN CITIES 

PRE8TON E JAMES 

B ELLO HORIZONTE and Ouro Preto are representative of 
two distinct phases of Brazilian settlement Ouro Preto is 
old, its buildings, its narrow, irregular, cobble-paved streets, its 
layout, and the less tangible “atmosphere” of the place which 
these material forms combine to create, are all relics of the eight¬ 
eenth century Ouro Preto had its origin as a gold-munng camp, 
one of the richest of the state of Minas Geraes, at a time when 
Brazilian wealth was flowing largely from the gold and diamond 
mines north of Rio de Janeiro But gold and diamonds have 
declined in importance m Brazilian economic life, and with this 
decline the mining communities have crumbled after the manner 
of mrnmg communities the world over The difficult accessibility 
of Ouro Preto, the cramped site it occupied, together with other 
considerations, led m 1896 to the removal of the political center 
of Mmas Geraes to another location Bello Horizonte is a new 
city, unencumbered by history or tradition, since about every 
man-made feature of this urban center is less than forty years old, 
this city belongs to the future It is a response, however mis¬ 
guided, to an ideal 

Both Bello Horizonte and Ouro Preto are located in the 
economic hinterland of Rio de Janeiro They arc both most 
easily reached from this port (Map 19) Both lie dose to the 
center of the great intenor state of Minaa Geraes, the most popu¬ 
lous of all the states in the Brazilian federation In climatic 
situation they occupy a plateau near the margin of the low lati- 
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Map 19 General map of a part of southeastern Brasil, showing location 
of cities mentioned in relation to mountains 

tudes at such- elevations that the tropical heat is modified, but 
without the weather variations characteristic of the middle lati¬ 
tudes (Cw) 1 

* Bello Horisonte is Cwa its coldest month (July) is 16 8°C (62 2°F), 
its warmest month (February) is 22 3°C (72 IF), its total annual rainfall is 
1,500 mm (59 in ), coming chiefly from October to March Ouro Preto is 
Cwb its coldest month (July) is 13 9*C (57 0°F), its warmest month (February) 
is 19 6 C (67 3°h), its total annual rainfall is 2,136 3 mm (84 in ), coming 
chiefly in summer I igures from Bokttm ds Normaet de Temperatura, Chuva, e 
Insola cflo, correspondent** ao* anno* d* 1914 a 1981, Eetado de Minas Geraes, 
Commiaafto Geographies e Gcotogica, Scccfto Central do Bervigo Meteoro- 
loglco, Bello Horisonte, 1923 
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Ouro Preto 

The earliest settlements in Minas Gcracs were mining towns 
which were established soon after the discovery of gold in 1694 2 
Bands of restless Paulistas, whose efforts resulted in the explo¬ 
ration and settlement of much of the interior of Middle Brazil, 
soon located colonies in the neighborhood of the richest ores or 
placer deposits One of these Paulistas established the first settle¬ 
ment on the site of Ouro Preto in 1698 * All these settlenu nts, 
notably Villa Rica (Ouro Preto), Sahara, Tejuco (Diamantina), 
and Sfto Jo&o d’tl-Rey, are of the same general character In 
common with all purely mining towns they show a disregard 
for those qualities of site and situation which are so important in 
the location of commercial towns The mine is the functional 
nucleus of such towns, a focal location with easy acctssibihtj to 
the surrounding territory, or even a favorable terrain on which 
to place the streets and buildings, is a matter of minor importance 
The most favorable terrain close by the functional nucleus is 
chosen for the site, and access to the town is gained by the best 
available route, however difficult it may b< 

THE TERRAIN 

Ouro Preto lies on the lower mountain slopes of the north¬ 
ern side of the valley of the Ribeirao do huml lo the north the 
Serra de Ouro Preto raises an even crest to somewhat over 1,550 
meters above sea level, to the south lies another mountain range, 
culminating in the curiously shaped Pico de Itacolomi Betwt en 
these two mountain ranges extends a broad, mature valley, with 
its graceful curves sweeping down to a bottom elevation of be¬ 
tween 1,100 and 1,150 meters Into the bottom of this mature 
valley recent rejuvenation has caused the Ribeirflo do tuml to 
sink a narrow, youthful gorge, in places with vertical walls * The 

* DdgadodeCarvalho.C ,Oeographiado Brasil (Rio deJaneiro, 1929), p 333 

1 Ouro Preto has been known under several names Sfio Jofio BaptUta de 

Ouro Preto, from 1698 to 1711, Villa Kica de Albuquerque, from 1711 to 1720, 
Villa Rica de Ouro Preto, from 1720 to 1823, and Imperial Cidade de Ouro 
Preto, from 1823 to the present day Vasconcellos, M t Bra&dexras de 
Commumcae8o t 2a. Edido (Rio de Janeiro, 1928), p 326 

* The Portuguese word Fund means “funnel ” 
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tributaries to this stream have fretted the floor of the earlier broad 
valley In their lower courses, near their junction with the mam 
stream, they have cut gorges nearly as narrow and steep-sided as 
the gorge through which the Riberifio do Funil makes its turbulent 
way, but upstream, toward the base of the mountains, the tribu¬ 
tary valleys broaden to an amphitheatral shape Near the moun¬ 
tain base they have been widened until only narrow ridges, now 
slightly below the level of the earlier valley floor, separate their 
drainage basins Ihe chief remnants of the earlier surface are the 
flat-topped hills which overlook the main gorge and which mark 
the less dissected downstream ends of the insequent divides Ouro 
Preto is strung out along the mountain base, running across three 
of the amphitheatral valley heads and festooned over the narrow 
divides which separate them (PI XVIII, Figs I~2) 

THE URBAN MORPHOLOGY 

Irregularity of street pattern is a characteristic feature of the 
Brazilian colonial culture In fact, one may look at Lisbon with 
its irregularly arranged core for the prototype of the Portuguese 
colonial settlements throughout Brazil In other words, the 
apparently haphazard arrangement of Ouro Preto (Map 20) is not 
imposed solely by the hilly nature of its site, but the flexibility 
which permit® intimate adjustment to the qualities of the terrain 
was inherent in the culture of its period of origin 

The essential fealure of the origin of a pattern such as came to 
be developed at Ouro Preto is the lack of any major plan Each 
street was established much as paths are worn on vacant lots, 
following the easiest route from one place to another, turning aside 
to avoid even minor and temporary obstacles Once established, 
houses were built along it, and what had been the result of a more 
or lees unoonscious choice on the part of a small group of people 
became crystallized as a part of the pattern of the urban land¬ 
scape In general, the roads of Ouro Preto follow the contour of 
the surface, m the steeper places forming a series of terraoes one 
above the other, with short ascents or descents from one level to 
another by the most expedient routes. When, in 1888, the rail¬ 
road from the west reached Ouro Preto, the line followed the valley 
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bottom, avoiding only the deepest parts of the inner gorge The 
station was placed where a road already descended from the city 
to cross the valley to some scattered mining communities on the 



Map 20 Ouro Preto 


southern side Little extension of the city toward the railroad 
station has taken place 

The houses of Ouro Preto stand very close together or actually 
touching Each street is practically shut in by the houses or walls 
which rise directly from the narrow sidewalk One gains the im¬ 
pression of crowding, even near the limits of the town, where the 
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houses string out along a single street after the maimer of a typical 
Strassendorf, and where there is no view of the gardens and open 
fields lying so close at hand From the air, or from a neighbonng 
elevation, however, one gets quite the opposite impression Even 
the insides of the blocks contain trees and gardens, and the urban 
forms are seen to exist only as an outline or skeleton The houses 
themselves are one or two stones m height, mostly of white¬ 
washed adobe plastered on a framework of cither wattle, as in the 
newer ones, or bnck, as in the older ones The red-tile roof is 
characteristic Ihe architectural types, especially near the center 
of the town, show many fine examples of the mode of the colonial 
period (see Pis XVI1I-XX) 

Undoubtedly the most stnkmg feature of this urban landscape 
at the present time is the large number of churches Scattered 
throughout the town are about twenty-one imposing structures, 
some of which contain magnificent carvings and paintings* Al¬ 
most any view of Ouro Preto is dominated by one or rngpe of these 
buildings, not only because they stand high above the one- or 
two-story dwellings in their vicinity, but also because they are 
commonly located on such commanding eminences of the terrain 
as the ndges between the amphitheatral valleys (PI XVIII, 
Fig 1, PI XIX, Fig 1) This close juxtaposition of the artistic 
and the crude is quite characteristic of frontier settlements, but 
it is all the more striking in Ouro Preto because the usual develop¬ 
ment of the frontier town was arrested with the decline of the 
mines and the removal of the political function Most of the 
churches st^nd idle, with their art treasures in serious danger of 
damage or loss 

' There is little differentiation of functional areas m Ouro Preto 
at the present time The mines, for which the settlement ongi* 
nally was established, are now abandoned, their openings, partly 
caved in, are still visible along the mountain side In the upper part 
of the town (PI XIX, Fig 2) The old government buildings, now 
utilised by the School of Mines, occupy a central position (shown 
by the letter S on Map 20) If there is any commercial center 
(PI XX, Fig 1) it is located m the area south and west of the 
School of Mines, but there is actually little to differentiate this 
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section from any other section, except that there are fewer vacant 
plats and fewer of the buildings are standing unoccupied It is m 
this part of the town that the much-reduced present-day popula¬ 
tion has established itac If, leaving the outlying parts to fall into 
obvious decadence 

THE RELATION OF OURO PHETO TO THE LARGER REGION 

The structure of Ouro Preto as regards its functional areas 
cannot bo interprets!, howtver, without reference to the relation 
of this urban center to the larger region, the surrounding parts of 
southeastern Mmas Geraee As wc have pointed out, the town 
owes its location to the presence of gold ores Being one of the 
richest of the mining communities, it became tht political center 
of the state tarly m the nineteenth century,* but this additional 
function was due to the wealth and power already congregated 
around the mines at Ouro Proto During the nineteenth century 
there were as many as 35,000 or 40,000 people in Ouro Preto 7 

During all this time, however, Ouro Preto remained dom¬ 
inantly a mining community, and the mining economy ruled thi 
politics of the state It is a characteristic inherent m mining 
communities to be located at the end of the road, rather than at 
a focus of roads Roads perhaps are extended to such mining 
settlements from several directions, but the greater part of the 
traffic over the roads originates at the mine and moves away from 
it Thus during the eighteenth and nineteenth centuries roids 
reached Villa Rica from Rio de Janeiro, from Sfto Paulo, from the 
cast coast by way of the Rio Doce, and from distant Bahia by way 
of the Sfto Francisco Valley 8 But Ouro Preto was the inner 

# Samt-Hilaire, Auguste de, Voyage dan* U* province* de Rio de Janeiro et 
de Mtna* Qeraes (Paris, 1830), p 138 The following account was written in 
1616 

*'On compte, & Villa Rica, environ deux mdle maiaons Cette ville ^tait 
flonssante, loraque lee terrain* qui l'environnent foumissaient de Tor en abon- 
dance, mais ft raesure que ee metal eat devenu plus rare ou plus difficile a 
extraire, lea habitants ont <H6 peu ft peu chercher fortune adleurs, et, dans 
quetquee rues, lee nuusons sont presque abandonnftes ” 

• Jacob, R, Mina* Qeraes no XX 0 Seculo (Rio de Janeiro, 1911) Sec 
especially the table on page 141 

T See Doe Santos, L J , Historin de Mtna* Qeraes (Sfto Paulo, 1926) 

1 Delgado de Carvalho, op cit , p 334 « 
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end of these roads rather than the focus of them It does not 
occupy a position which is in any way a natural focal point of 
routes of travel For this reason it was always handicapped m the 
performance, for the larger region, of political, commercial, or 
manufaotural functions 

In 1896 the capital of the state of Minas Ger&es was trans¬ 
ferred officially to the now city of Bello Horizonte With it went 
any attempt on the part of Ouro Preto to perform the commercial 
functions for the larger region The change was stimulated, then, 
not only by the cramped nature of the site of Ouro Preto, but also 
by its unfavorable situation with respect to routes of travel * In 
1896 Ouro Preto had approximately 30,000 inhabitants, at the 
present day it has about 6,000 It still has its School of Mines, 
it is a potential center for art, but its other functions have been 
taken away, and there remains only the empty shell — the relict 
pattern stamped on the face of the earth by the activities of other 
days, now rapidly falling mto decadence 

Bello Horizonie 

In the most complete oontrast to Ouro Preto stands Bello 
Horizonte The contrast is not only one of site and functions, 
but also one of pattern, aspect, and that immaterial quality of 
atmosphere or personality which is so easy to appreciate but so 
difficult to portray Bello Horizonte is the expression of the 
modern era Whereas in other cities which have continued their 
growth into modern times the new features and patterns have 
been developed as additions to the older parts, or as modifications 
of preexisting patterns, Bello Horizonte is completely new, with 
the exception, as we shall see, of one minor connection with the 
earlier occupance on this site Bello Horizonte is facing the vision 
of its future, Ouro Preto recalls the memories of its past 

the terrain 

When the rmnetros decided to establish a new capital they 
looked for a site which would give plenty of room for growth But 

* H&ushofer, A, “Ouro Preto uud Bello Horiignte Eine stfdtegeogr* 
phische Studie," MtU der (hog <h*dL tn MOnchen, 18 (1628) 263-811 
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anything approaching level land in Minas Geraes is difficult to 
find This part of southeastern Brazil is made up of crystalimo 
plateaus lying some 800 to 1,000 meters above sea level The 
plateaus are surmounted by such mountains as those around Ouro 
Preto (Map 19), and are dissected by streams which without ex¬ 
ception show the usual indications of recent rejuvenation 10 Level 
surfaces, then, are to be found only in a very few, isolated bits of 
valley flat along the deeply incised nver valleys, or on the youth¬ 
ful interfluves which the tributary streams have not yet dissected 
The site chosen for the city of Bello Horizonte is of the latter 
typo It hes just north of the Serra do Curral, a part of the Seira 
do Espinha$o of central Minas Geraes, and a little west of the deep, 
youthful valley of the Rio das Velhas where it emerges from the 



Fiq 6 Profile of the site of Bello Horizonte (For location of the profile Bee 
line A — B on Map 22, A hee south of the border) 


mountains on its way toward the Rio Sfio Francisco In this 
region a plateau level at about 1,000 meters m elevation is exten¬ 
sively preserved, with broad, open valleys cut below the higher 
level to another at about 800 meters The mam streams, like the 
Rio das Vclhas, flow through narrow, youthful canyons with in¬ 
trenched meanders incised in the valleys of the 800-meter level, 
and tributaries of the main streams are extending their V-notch 
valleys headward into the plateaus About 8 kilometers down¬ 
stream from Sahara, the Rio das Velhas is joined by a left-bank 
tributary, the RibeirSo Arrudas, at an elevation just under 700 
meters This stream has extended its youthful gorge some 14 
kilometers into the upland west of the Rio das Velhas, but be¬ 
yond this it flows through a valley only slightly below the general 

19 Delgado do Carvalho, C , Phys%ograph\a do Brow I (Rio de Janeiro, no 
date) 
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800-meter level, having the characteristic open V-profile of youth¬ 
ful headwater streams Just above the gorge of the Ribeir&o 
Arrudas, in a broad, open, baain-hke valley which curves down 
from the 1,000-meter remnants on cither side to the 800-meter 



Map 21 Environ* of Bello Horiaonte 

/ 

level m the middle, is the site of Bello Horizonte (PI XXI, Fig 1, 
text Jig 6, Map 21) 

THE URBAN MORPHOLOGY 

This site was occupied before 1890 by the small rural village of 
Curral d'el-Rcy (Map 22) Although the village was not a mining 
settlement, its pattern, like that of Ouro Preto, was characteristic 
of the colonial culture Its irregularity was in no way related to a 
rough terrain Curral d'el-Rey owed its location to the con¬ 
vergence of three locally significant roads, in this respect differing 
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from the mining type of settlement illustrated by Ouro Preto 
One road led down the gorge of the Ribeirfio Arrudas and up the 
valley of the Rio das Vtlhas to Sahara, the second, into the 
Berra do Curral to the south, and a third into the wilderness, or 
o, toward the north At the junction of these three roads was 



Map 22 Curral U’el-Roy, the aito of Bello Horizonte in 1896 


an open profo, or plaza, m the center of which was a church This 
was the historical nucleus of the settlement, its “ point of attach¬ 
ment ” to the earth Around it the characteristic unplanned strt et 
pattern, with the strings of houses, had developed — all the more 
irregular beoause of the gentle slopes of tho terrain 

The development of a city of 100,000 people on this site might 
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have been made with Curral d'el-Rey as a base This would 
have been the usual course of events Even Rio de Janeiro and S&o 
Paulo carry in their centers the narrow, irregular street pattern of 
such an unplanned beginning But when the new capital was 
projected, it was determined to wipe out the existing settlement 
and begin again The remarkable thing to record is that this 
apparently was accomplished without the graft and political cor¬ 
ruption so frequently exhibited under similar conditions else¬ 
where 11 Only ono remnant of Curral d’el-Rey was suffered to 
remain the church which marked its center It alone served as 
the point around which was oriented the otherwise entirely new 
pattern of Bello Horizonte 

During the closing years of the nineteenth century the acme of 
perfection m city plans was supposed to be Major L’Enfant’s 
layout of Washington, D C Accordingly, a rectangular system 
was used as a base, then another, but more widely spaced, system 
of avenues was superimposed on the first and oriented at an angle 
erf 46° to it Around the periphery of the city a broad boulevard 
was laid out (Map 23) With the specter of too narrow roadways 
before them, the town planners made the basic system of streets 
twenty meters wide, and the avenues thirty-five meters — widths 
which have imposed on the city a heavy financial burden u in 
paving costs (PI XX, Fig 2) This pattern of streets was oriented 
conveniently on the terrain with the old church of Curral d’el-Rey 
as a pivot The location of this church in present-day Bello 
Horizonte is marked by a black star on Map 23 

In 1930 the original layout of the city had still not been en¬ 
tirely built up A considerable section in the southwest was com¬ 
posed only of grassy fields crossed by the traces of the roadways 
(PI XXII, Fig 2) Beyond the limits of the original city, how¬ 
ever, an extensive zone of suburban subdivisions had been platted 
and partly developed These subdivisions have somewhat irregu¬ 
larly rectangular plans, variously articulated with the main oity 

n Verduflsen, J , “Bello Horizonte, nouveile oapitale de l’6t&t de Minas 
Gera* ” Rev de VAm Latins, 18 (1929) 434-438. 

** Machado, C M , Meneagem aprumtada pelo Prqfetto ao Conselho 
Deliberative) de Bello Honoonte, m 10 de Outobro de 1969, $ relator toe annexe* 
(Bello HorUonte, 1929) See especially pp. 71-79 
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Before turning to a discussion of the pattern of functional 
areas the relation of this city to the larger region must be con¬ 
sidered 

THE RELATION OP BELLO HORIZONTE TO THE LARGER REGION 

The urban functions which center on Bello Honzonte are 
chiefly political and commercial As state capital this new city 
became immediately an important focus, but for various reasons 
it has not yet achieved a preeminent position in the commerce of 
the state Xn other words, the territory which it serves m the 
function of political center is much more extensive than that for 
which it serves as commercial center or as collecting point for the 
shipment of local products to the coast The territory reached by 
its manufactures is still more narrowly limited 

The reason for this is, in part, the location which was chosen 
for it In addition to the selection of a site sufficiently level to 
accommodate a large city, a point was deBired somewhere near the 
center of the state of Mmas Geraes Bello Horizonte lies very 
close to the center of this political unit But Mmas Geraes is a 
very large state, and one which contains Within its borders a very 
great variety of conditions The population is concentrated in 
the southern and eastern parts of the state, whereas to the north 
and west he the vast expanses of plateau grasslands (with Aw 
climate), in part utilized for great cattle ranges and with only 
scattered and isolated pioneer settlements, and in part quite un¬ 
inhabited except by Indians Thus Bello Horizonte is not actually 
In the middle of the settled portion of Minas Geraes, but is 
located almost on the pioneer fringe Furthermore, its position 
on the north and west of the Serra do Eepmha$o, which forms a 
distinct barrier to movement, shuts it out from easy communica¬ 
tion with the most populous districts of the state which ho to the 
south and east of this range (Map 19) 

Railroads, to be sure, now reach Bello Horizonte from various 
directions The main line to the south does not follow the more 
direct route through the Serra do Espinhago, but bends around its 
western edge From Sahara in the valley of the Rio das Velhas, 
a line extends northward to the isolated outpost of Pirapora on the 
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Bfto 1 rancisco, and another crosses the mountains eastward to 
Santa Barbara From Bello Honzonte itself another railroad runs 
westward into the western part of the state The capital city has 
become a railroad focus of a sort, but the focus is a highly artificial 
one Bello Honzonte represents no more of a regional focus of 
natural knee of travel than does Ouro Preto, especially when we 
recall that the territory to the north is virtually unsettled Bar- 
bacena is much more of a natural focus of routes, since both 
ridges and valleys radiate from this high point on the plateau and 
since it is easily accessible to the most populous districts Juiz 
de Fora, as the southern outlet of the state, might have become 
the collecting point for shipments from a wide area of the interior 
Instead, however, the lines of travel have radiated from the port 
of Rio de Janeiro, and no all-embracing focus of routes has de¬ 
veloped in southern Minas Geraes With the opening of the 
railroad outlet by way of the Rio Dote, another and widely 
divergent outlet will be provided, still further scattering the com¬ 
mercial oncntation of the state 

Bello Honzonte, then, will increase its commercial importance 
only as the temtory to the north is settled In this respect it is 
a city of the future, built in response to a vision But for the 
present the fulfillment of its vision is incomplete 

INCREASE OF POPULATION IN BELIA) HORIZON fE » 


1900 

13,472 

1905 

17,191 

32,300 

1910 

aois 

45,741 

1020 

52,619 

1925 

85,224 

1930 

120,000 (estimated) 


The enormous increase in population, as shown by the table, 
is partly the result of the depopulation of smaller places elsewhere 
in the state Though these shifts in population within Brazil 

11 Figures from Alffuma* Notat $obr$ o Eilado de Mtnae Geraee, Bello 
Horizonte, 1930 Eetado do Minas Geraee, Servigo de Eetatistica Geral (In 
manueenpt ) 
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have not been adequately studied, their reality is rrcognized 
Bowman describes, for instance, the withdrawal of the frontier of 
settlement in the north as a result of the construction of railroads 
farther south 14 No doubt a part of this decline visible on the 
frontier accounts for the numb* re of people who have moved into 
the suburban zones of Bello Horizonte and exist there with no 
very lucrative source of employment 

¥W< TlONAL AUFAS 

These functional relationships of Bello Honzonte to the larger 
region are reflected m the present pattern or arrangement of the 
areas within the uty which are df voted to thi various urban func¬ 
tions 16 Unlike Ouro Preto there is a distinct differentiation of 
Bello Horizonte into such areas (Map 23) The political function 
centers on the governor’s palace, locate d in the midst of a park at 
the intersection of two of the wider avenues m ar the southern end 
of the built-up part of the city This site was chosen, no doubt, 
to take advantage of the high giound of a spur somewhat below 
the 1,000-raeter level Several other government buildings are 
located near the palace, but still othirs are scattered throughout 
the city, some evt u in the suburban fringe 

The commercial function centers in the (t commercial core” — 
the commercial and business area which serves the larger region 
beyond the iramediati urban limits, as opposed to the local retail 
stores, which arc differentiated from the commercial core In 
arrangement this core is distinctly attenuated, extending along 
the sides of one of the broad southeast-northwest avenues, and at 
nght angles to this along another avenue, which leads down to the 
railroad station These avenues extend conveniently across the 
gentle lower slopes of a spur on the inside of a bond of the RibelrAo 
Arrudas Much of the remainder of the area inside this bend is 
taken up with a characteristic Brazilian complex of small retail 
stores and workshops, and with manufacturing establishments m- 

14 Bowman, I, “The Pioneer hnnge,” Am Geog Soc , Special Publication, 
No 13 (New York, 1931) 301 

u A workable classification of urban “functions” is given on page 572 of a 
paper by Aurousse&u, M , “The Distribution of Population, A Constructive 
Problem,’ Geog fieP,U(1921) 563-592 
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terspersed with poor residences The railroad lines and the as¬ 
sociated warehouses and shops follow the lower part of the valley 
The manufacturing units of Bello Horizonte are various, but 
mostly of only local significance On Map 23 only those industrial 
establishments which occupy their own buildings, or at least the 
greater part of a building, are classed as industries The small 
workshop and local retail area includes a number of small units 
occupying restricted quarters and, in many cases, carrying on the 
retail sale of their products along the street front The nature of 
the manufacturing in this city is indicated by the following table 
for 1927, w which includes all establishments, whatever may be their 
size 


NUMBER OF MANUFACTURING ESTABLISHMENTS 
IN BELLO HORIZONTE 


Woodworking shoiw, including furniture 14 

Printing shops 13 

Pharmaceutical supplied 10 

Alcoholic beverages 10 

Marble cutters 7 

Shoes 7 

Coffee mills 6 

Textiles 5 

Confections 5 

Macaroni 6 

Soap 5 

Machine shops 5 

Miscellaneous 37 

Total 129 


/ 

A better idea of the relative importance of these industries, 
however, is gained from the following table, which shows the per¬ 
centage of the electric power used for different classes of industry 
in Bello Horizonte during the first six months of 1930 17 

11 Table from statistics m Indicador agro-ptcuano, tndiutnal, txmmerctol, 
e bancano de Mima G#r<m, Anno 1,1927, Eetado de Minas Gorges, Service de 
Estatistica Geral, Bello Horixonte, 1928 

11 Information from the local power company 
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PERCENTAGE Oh TOTAI ETECTRIC POWER 
USED IN INDUSTRIES 


Woodworking shops 

Percentage 

19 

Textiles 

n 

Metal works 

10 

Food manufactures 

7 

Quarries 

7 

Transportation 

5 

Miscellaneous 

41 


This list of industries is a typical om for the cities of the 
Brazilian plateau High protective tariffs permit the existenct of 
many small establishments, especially textile, throughout the in¬ 
terior Even Ouro Preto has its textile mill However, the local 
nature of these manufacturing activities is attested not only by 
the small scale on which they optratt, but also by their inde¬ 
pendence of rail connections The manufacturing areas of these 
cities are not tied to the railroads, as in similar uties of North 
America Although many of the industries of Bello Horizonte 
are in the valley of the RibeirSo Arrud&s, by no irieans are all of 
them so located And for most of those which are m the valley 
cheap land and not proximity to the railroads is the cause 

The residence districts of Bello Horizonte arc divided into four 
classes poor, ordinary, superior, and suburban Of these classes, 
superior and poor arc quite distinct and easy to recognize The 
houses of the superior residence district are more elaborate and 
expensive, and occupy relatively larger lots, with a street frontage 
of generally over twenty meters The poor residence districts, on 
the other hand, are composed of small houses of cheap construc¬ 
tion, on small lots Only the main thoroughfares of these districts 
are paved, and the red clay of the underlying soil tinges the side¬ 
walks, the walls of the buildings, and even the inhabitants, both 
animal and human, with an orange hue Between these two 
extremes, the ordinary residence district represents somewhat 
greater variation of type (PI XXI, Fig 2) Where less than fifty 
per cent of each block has been built up, or otherwise developed, 
a fourth residence district is recognized In character the sub- 
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urban zone most closely resembles the poor residence district Its 
streets are with few exceptions unpaved, and such public services 
as water or light are rare (PI XXII, Figs 1-2) 

The distribution pattern of these residence districts is not 
unusual The superior district is concentrated on the higher part 
of the spur close by the governor's palace and the neighboring 
group of government buildings Ordinary residences fill in most 
of the rest of the original layout not taken up by commerce or 
industry The poor residence districts are mostly along the lower 
sections of th< valley and on the northern slopes Suburban resi¬ 
dences form an almost complete ring around the outskirts of the 
city 

A quantitative analysis of functional areas of this city is of 
interest, especially when compared with one of a North American 
city In the following table the percentage of the total area 
devoted to the various uses we have just described is compared 
with a similar analysis of Vicksburg, Mississippi l * In both studies 
the total areas m reference to which the percentages are measured 
are the inner parts, in which at least 50 p< r cent of each block has 
been built up Or otherwise developed for urban use In order to 
make such quantitative analyses stnetiy comparable, tins defini¬ 
tion of the geographic urban area has been adopted The reason 
for the exclusion of the suburban zone, where less than 50 per cent 
of each block is built up (or developed as parks, etc), is that 
in many cities the outer limits of this zone are very difficult to 
establish with precision, whereas the limits of the more contin¬ 
uously built'up or developed area can be precisely recognized 
It should be noted that Vicksburg is a much smaller city, having 
a population in 1930 of about 23,000, as compared with 120,000 
for Bello Horfronte The smaller percentages of area devoted to 
commercial core and industry In the case of Bello Horizonte re¬ 
flect the relatively small extent to which this city performs these 
functions for the larger region 

18 James, P E, 11 Vicksburg, A Study in Urban Geography, ’ Oeog Rev , 
21 (1031) 234-243 Reference on page 241 



Bello Honzonte and Ouro Preto 


257 


QUANTITATI VE ANALYSES OF BELLO HORIZONTE 
AND VICKSBURG (MISSISSIPPI) 


Bello Horizonte 


Vicksburg 


Percentage 


Percentage 

Commercial Coro 

1 

Commercial core 

3 

Small retail and workshop 

7 

Wholesale 

2 

Railroad 

3 



Industries 

2 

Industries 

7 

Superior residence 

3 

Superior residence 

7 

Ordinary residence 

27 

Ordinary resident o 

30 

Poor residence 

28 

Poor residence 

41 

Public buddings 

5 



Government buildings 

3 



Parks etc 

8 

Parks, etc 

1 

Vacant land within the urban 


Vat ant land within the 

urban 

limits 

13 

limits 

0 


CONt LTTSION 

Bello Horizonte and Ouro Preto represent two extre mes among 
Brazilian cities 1 hey also illustrate two common problems which 
cities in their development have to fact The first problem arises 
when the growth of an urban center brings to it functions and 
activities for which no adequate plan had pri viously been devised 
The unplanned 11 regularity of the colonial cities, even of the major 
ones, is an indication that their inhabitants wt re essentially rural- 
minded Most cities cannot be transplanted, and so must do the 
best they can to perform the functions of a city within the frame¬ 
work of a rural village In Minas Gtraes, however, a number of 
factors led to the creation of a new city, unencumbertd by an 
inadequate inheritance Ouro Preto, as a mining setth ment, was 
located without reference to those qualities of site and situation 
which are usually called upon to explain urban growth With 
rugged terrain, without the advantages of even a local, natural 
convergence of routes, Ouro Preto could not easily adjust itself to 
carry on the additional political and commercial functions for the 
larger region 

A people less imaginative than the Brazilians might have 
struggled to find a local solution to this difficulty With the 
examples of Washington, Canberra, and La Plata beforo them, 
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the minetros set out to build for themselves an ideal city Bello 
Horlsonte is an entirely modem city, built by an idealistic and 
capable people Yet it, also, is not without its problems The 
difficulty of forecasting the future of a city is inherent in all city 
planning To plan for one destiny may be to provide inadequately 
for a lesser one Bello Horizonte, near the center of the state of 
Minas Geraes, looks to a future when it may truly beoome the 
focus of a widespread population — when the northwest as well as 
the southeast shall have been won from the wilderness For the 
present, some other location might have been more satisfactory, 
such as Barbacena or Juiz de Fora The spread of population into 
the north will involve many problems regarding the suitability of 
these lands for human settlement, and even if they prove hospita¬ 
ble, it is not at all unreasonable to predict that the cooler plateau 
of the south, with its dependable rainfall, will remain the center 
of population Bello Horizonte, however, is placed to serve the 
northern frontier Its future is bound up with the advance of 
settlement into these new lands, it is planning and preparing for a 
destiny which cannot yet with confidence be predicted 
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Fia 2 A typical house in the ordinary residence distriit of Bello Horizonte 
Note the mural painting on the veranda 








Fia 2 The section of the origmiU city not yet built up Photograph taken 
from the edge of the superior residence district near the governors 
palace, looking west 







OBJECTIVES AND METHODS IN THE 
LAKE INVENTORY IN MICHIGAN 

K C McMURRY, R W E8CHMEYER, AND C M DAVIS 

T HE problem of maintaining supplies of game and fish for a 
constantly increasing body of consumers has been attacked 
from various angles The first step was restriction by legislative 
action, lowering of bag limits, and shortening of seasons, with a 
corresponding development of enforcement machinery As this 
gradually proved inadequate, the idea of artificial propagation 
came in, pheasants were reared and released, fish hatcheries were 
established, and plantings were made by a broadcast system The 
bulk of the work of most conservation departments still centers 
about these two ideas, and most of the arguments which are 
prevalent among sportsmen and sportsmen’s organisations are 
based upon the details therein embodied 

The idea of game management through control of the environ¬ 
ment has gamed much headway m recent years and is nowhere 
more evident than m Michigan Among the outstanding examples 
Is the work of the Institute for Fisheries Research with its Lake 
Survey 

The theory involved is simple Scientific study of the habits 
and habitats of the different species develops a knowledge of the 
essential requirements of environment under which they may 
survive and multiply Modification of tjbe actual environment 
by various artificial means may better conditions for a given 
species or association, and an approach to optimum conditions 
for highest productivity may be effected Such management may 
prove to be more successful in preserving or increasing the supply 
of wild-life forms than any conceivable extension of restrictive 
regulations or artificial propagation, and the basis may be laid 
for a more effective and reasonable application of both of these 
Utter policies 
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The general application of the term “management" falls 
under two rather distinct heads 1 hese are 

(1) Scientific investigation of the habits and requirements of 
species and associations of species T.his is the work, primarily, 
of the highly specialized zoologist Much progress has been made 
in the direction of a complete knowledge, but an almost endless 
senes of further investigations is in view, for in many connections 
very little is definitely known Investigations of quail, pheasants, 
Hunganan partndge, and vanous fishes indicate the type of 
study required and in progress Doubtless all important species 
will ultimately be studied in detail Enough is now known, es¬ 
pecially for the more important species of fish, to make practical 
applications in projects of management 

(2) The environmental data, together with the various addi¬ 
tional data relating to the present distribution, kinds, and quan¬ 
tities of wild-life forms, must be analyzed and interpreted in the 
light of zoological knowledge of the habitats and the adaptabilities 
of the forms mvolved On this basis recommendations may be 
made whether or not the givon situation warrants management, 
which species should be cultivated, what modifications and im¬ 
provements should be introduced, what propagations and plant¬ 
ings should be made, and what restrictions would be m order 
Possibly a third step is mvolved in the actual administration of 
areas In the Lake Survey each of these essential items in a com¬ 
plete management plan has been included, and the results mark 
very significant progress in the application of the idea 

Geographers have naturally been interested and mvolved in 
the inventory idea from its inception Analysis of the factors of 
the environment, the completed picturo of the environment, life 
distributions, and life relationships to the environment always 
have been basic geographic materials and interests At the start 
the inventory led to the preparation of maps and more and more 
such data have been produced in map form In all the game- 
management programs maps have played an important part It 
is natural, therefore, that cooperative arrangements should be 
made between zoologists and geographers in the furtherance of 
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various projects In the case of the Lake Survey especially the 
plan has worked to the benefit of both In actual practice the 
demarcation txtween the techniques is not sharp, the work of 
the inventory falls to him who at the moment is able and ready 
to do the particular job necessary 

That the Institute for Iishenes Research answers a public 
demand is evident from the bodies which support its work The 
Izaak Walton League in Michigan, through the generosity of 
Mr Harry M Harper, maintains fellowships for those who carry 
out the ork of the Institute l he Department of Conservation 
of the State of Michigan pays the working expenses Dr Carl 
L Hubbs, of the University of Michigan Museum, is the director, 
and from him come most of the ideas, inspiration, and technical 
information which keep the Institute a valuable functioning reality 

The work of the Lake Division of the Institute falls into two 
distinct classes first, the inventorying of lakes, and, second, the 
recommending of environmental changes, based on the inventories, 
which will increase the fish-carrying capacity of the lakes iht 
inventory is a field job which involves various geographical, bio¬ 
logical, and chemical techniques Ihe recommendations are 
made from the laboratory and require a thorough knowledge of 
the natural habitB of fishes 

The three sections of the inventory, geographical, biological, 
and chemical, include all the facts recorded about the lake 
selected for investigation The geographical inventory determines 
its situation, size, shape, and connections, the nature of the land 
surface, cover, and human occupation along the shores, and the 
configuration and soil covenng of the bottom of the lake All 
these data are recorded on a map which serves as a working base 
in the field and forms a part of the final report The biological 
inventory determines in great detail the nature and distribution 
of the plant and animal population of the lake The physical 
inventory examines the temperature and chemical content of the 
water at various places and depths 

The geographical inventory centers upon the preparation of 
the map Mapping a lake is a compromise between speed and 
aocur&cy Since the map forms a base upon which the data of 
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the various inventories are recorded, it must be available as soon 
as possible Further, it must show with considerable accuracy 
the small Indentations of the shore, the position of the submerged 
shelf, the location of other shallows, and similar detailed features 
For the preparation of such a map, plane-tabling with a tele¬ 
scopic alidade and stadia readings is the most satisfactory method 
(PI XXIII, Fig 1) Pace-mapping does not lend itself well to 
irregular areas, and is somewhat complicated by marshy or 
swampy shores and soft bottoms in shallow waters With a good 
instrument and a long-distance rod it is possible to read up to a 
distance of 2,000 feet with fair accuracy The rodman travels 
along shore m an outboard motor boat, running in at intervals 
to make a reading Ihe shore distance between readings \anes 
with the complexity of the shore line, but is normally about 
*00 feet The actual delineation of the shore Ime from the points 
thus established is accomplished by a second trip by boat around 
the lake The shore Ime is drawn in between the known points, 
and the under-water shelf is located (PI XXIII, Fig 2) No 
satisfactory method of mapping the under-water shelf with great 
accuracy and rapidity has yet been developed In the method 
used the boat travels slowly along the edge of the shelf and the 
distance from shore ib estimated This works well on small lakes, 
but is inaccurate where the shelf extend* out several hundred 
feet The cultural and natural features on the shore are mapped 
on this second tnp Houses and large features have previously 
been sighted from the set-up point, and if more than one set-up 
has been made these are intersected On large lakes many set-ups 
have to be made, to preserve accuracy, they are all check-sighted 
on some points which have been selected as controls In this 
manner a fairly accurate map can be made at the rate of approx¬ 
imately one mile of shore line per hour 

The sounding of the depths of small lakes presents no diffi¬ 
culties This is accomplished by running on straight courses 
between prominent shore features, and taking soundings with a 
hand line, at time intervals On larger and deeper lakes the 
process is more complicated, and much depends upon the accuracy 
of the base mapping The boat courses are laid out in such a 
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maimer that they may be intersected with the alidade sot-up on 
some known location When a sounding is taken a signal flag is 
displayed, and the intersection is made between the line of sight 
on the boat and its course previously plotted on the map If 
careful attention is given to details, this method is rapid and very 
accurate The pilot must keep exactly on the course and must 
make allowances for wind and current drift The surveyor must 
be sure of his position by compass direction and by check-sights 
on shore features On long, narrow lakes, such as 1 orch and Elk, 
the courses were laid out on the section lines and their positions 
marked by large signal flags 

The bottom soils are examined by use of an Ekman dredge or 
a peat sampler (PI XXIV, Fig 1) 

The biological inventory, consisting of a botanical and a 
zoological analysis, is done with as much care and thoroughness as 
time permits Data are recorded in general on the map (sec Map 
24, Lake of the Woods, Antrim Co ) and in much more detail on 
6 X 9-inch cards The aquatic and shore vegetation is examined 
at close intervals, and the species and density are determined 
and recorded The inventory also includes examination and map¬ 
ping of shelter, spawning areas, and general shallow-water condi¬ 
tions Species of fish are determined and a general idea of their 
abundance is obtained (PI XXIV, Fig 2) A study is made of 
the kind and the number of predators 1 ood sources are examined 
Much more time is spent on the biological inventory than is used 
for both ohemieal and geographical investigation 

The physical inventory includes recording of temperatures of 
the water at many places on the lake and at all depths Samples 
of water are drawn from various depths and analyzed for oxygen, 
carbon dioxide and alkalinity (PI XXIII, Fig 3) C olor is recorded 
after comparison with standard liquid color samples, and degree 
of transparency is obtained by depth-disc readings All this in¬ 
formation is recorded on a water-analysis summary card, to be 
considered in determining the kinds of fish with which the lake 
should be stocked 

An examination of the shore is made in as much detail as the 
particular lake seems to warrant Pollution of the lake or its 
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connecting waters is recorded, and obstructions to passage of fish 
along shore or in inlets and outlets are examined at this tune A 
general bislory of fishing in the lake is obtained from residents, 
together with such miscellaneous information as comes to notice 
Although local accounts are notoriously inaccurate, they are the 
only source of certain kinds of information 

When all the material is gathered, sorted, and checked in the 
field, it is submitted to the laboratory, where the far more impor¬ 
tant task of evaluating it is accomplished After careful and 
complete consideration, a management plan for the individual 
lake is proposed This includes recommendations for certain 
desirable changes in the environment and for stocking with 
species for which the lake is best adapted 1 he environmental 
changes are not radical All of them have be< n tried and found 
beneficial So far as is known, their application on a large scale 
m public lakes is being earned on only in Michigan 

In the past two seasons (1930 and 1931) 112 lakes in various 
parts of the Southern Peninsula have been investigated Of these, 
82 are in Antnm and Kalkaska counties, 15 in Hillsdale County, 
and the remainder are widely scattered throughout the state The 
Antnm-Kalkaska group is referred to as the “northern Jakes,” 
and the Hillsdale group as the “southern lakes ” Ihc following 
summary gives, m a general way, some of the conditions found in 
the lakes, some of the recommendations, and some of the problems 
encountered The names, locations, and sizes of the various lakes 
are listed m lable I, on page 266 

INLETS AND OUTLETS 

Connecting waters may affect a lake in several ways Inlets 
which come from fertile waters ennch the bottom sods and may 
bring a continuous supply of vegetation for propagation If they 
receive sewage in their courses, inlets may pollute the lake to the 
detriment of the fish population 

It is often helpful to prevent or to encourage the migration of 
fish through inlets or outlets It is advisable to erect screens 
where trout streams enter warm lakes or where obnoxious fish 
are present In the lakes Certain species which inhabit lakes 
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TABLE I 

I/OC ATI ON AND SlZB OF LAKBS EXAMINED 


Name 

County 

1 ownship 

Range 

Size in 
acres 

Porch 

Hillsdale 

5 S 

1 W 

37 6 

Moon 

do 

58 

1 W 

317 

Bawbeos 

do 

6, 7S 

2, 3 W 

3 W 

316 

Second 

do 

7 S 

36 

Third 

do 

78 

2, 3 W 

35 

Fourth 

do 

78 

2, 3W 

44 

Boot 

do 

7 S 

3 W 

64 

Bird 

do 

78 

2 W 

114 

Bankerw 

do 

7 8 

| 3 W 

74 

Wilson 

do 

78 

3 W 

62 

Boar 

do 

78 

3 W 

104 

tong 

do 

7 S 

4 W 

213* 

Hemlock 

do 

0, 7 8 

4 W 

146 

Carpenter 

do 

78 

4 W 

335 

Berry 

do 

7 S 

4 W 

22 

Elk 

Antrim and Grand 

28, 29 N 

9 W 

7732 


Traverse 




Round 

i 

i 

a 

*3 

a 

_< 

28 N : 

8,9 W 

2661 


and Grand Trav 





erao 




Torch 

Antrim and Kal¬ 
kaska 

29,30,31 N 

8,9 W 

18,286 

Clam 

Antrim 

29 N 

8 W 

427 

Bellaue 

do 

29, 30 N 

7, 8 W 

1785 

Central 

do 

30, 31 N 

29 N 

7,8 W 

9 W 

1515 

Boss 

do 

124 

Birch 

do 

29 N 

9 W 

441 

Mud r 

do 

30 N 

9 W 

66 

High 

do 

29 N 

9 W 

64 

Thayer 

do 

29 N 

8 W 

97 

Lake of the Woods 

do 

29 N 

7 W 

185 


prefer to spawn in streams If access to these is prohibited, such 
species reproduce poorly or not at all Ihe inadvisability of 
planting these fishes in lakes without inlets or outlets is apparent 
Cold inlets may provide cool water, which is attractive to certain 
species Intermittent inlets and outlets may change the tem¬ 
perature, water level, or chemical oototent 
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The inlets and outlets of the Hillsdale lakes were found to be 
generally small and unimportant Where large connecting pas¬ 
sages existed the conditions in the connected waters were about the 
same and fish screens were not necessary In the Antrim County 
chain, Torch, Elk, Hound, Clam, Bo 11 aire, and C entral lakes, the 
connecting passages were extensively used by boats, and hence 
the trouble in maintaining screens would outweigh their usefulness 

TABLE II 

Maximum Deptus Found and Dominant Soil Types 


Name 

! 

Maximum 
depth in feet 

Dominant soil 
on shoal 

Dominant soil 
beyond margin 

Pereh 

10 

sand, pulpy peat 
and fibrous peat 

pulpy peat 

Moon 

36 

marl 

pulpy peat 

Bawbee* 

71 

marl 

pulpy peat 

Second 

62 

marl 

pulpy i>eat 

Third 

13 5 

marl 

pulpy peat 

Fourth 

51 

marl 

pulpy peat 

Boot 

40 

marl 

pulpy peat 

Bird 

66 

marl 

pulpy peat 

Banker* 

45 

marl 

pulpy peat 

Wilson 

60 

marl 

pulpy peat 

Bear 

53 

marl 

pulpy peat 

Long 

45 

marl 

pulpy peat 

Hemlock 

65 

marl 

pulpy peat 

Carpenter 

40 

marl 

pulpy peat 

Berry 

28 

marl 

pulpy peat 

Elk 

198 

sand 

clay 

Round 

29 

sand, pulpy peat 
and fibrous peat 

clay 

Torch 

297 

sand 

clay 

Clam 

29 

marl 

clay 

Bellaire 

; 99 

marl and sand 

clay 

Central 

79 

marl and sand 

pulpy peat and 
clay 

Baas 

27 5 

sand 

pulp> peat 

Birch 

53 

sand 

pulpy peat 

Mud 

3 

pulpy peat 

pulpy peat 

High 

15 

sand 

pulpy peat 

Thayer 

18 

sand 

pulpy peat 

Lake of the Woods 

13 5 

sand and fibrous 
peat 

marl 

' --- 
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DEPTHS 

1 ho Lake Survey divides lakes into four classes, on the basis 
of depths It is probable that the greatest absolute depths were 
not found on the sounding courses, but vanation is probably 
very slight Maximum depths of the various lakes an listed in 
lable II 

1 he classification by depths is as follows 

(1) Very shallow lakes These havt a maximum depth of three 
or four feet This extreme shallowness, together with organic 
bottom, renders such lakes unfit for fish life Even if these lakes 
did not freeze solid in winter, the decay of the organic matter on 
the bottom would deprive the unfrozen water of its oxygen 
Mud Lake in Antnm County is the only one of this type examined 

(2) Relatively shallow lakes In this type no stratification of 
the water occurs, and both top and bottom temperatures are 
fairly high in the summer These are suited only for warm-water 
fishes and are generally quite productive 1 here are a considerable 
number of such lakes 

(3) Relatively deep lakes with pulpy peat bottoms In these 
the water is stratified so that the bottom temperatures are cold 
throughout the year Most of the Hillsdale lakes, and Bass and 
Central lakes m Antrim County, are of this character 

(4) Deep lakes with bottom soils other than peat In these 
the depths reach as much as three hundred feet and the water is 
definitely stratified Torch, Elk, and Bellairo lakes in Antnm 
County fall into this classification 

The significance of the depth must be considered in relation 
to other factors In the third class, depths of over forty to fifty 
feet are relatively unimportant, whereas in the fourth class tho 
deep waters are of considerable value These points will be dis¬ 
cussed later m connection with oxygen 

BOTTOMS AND BOTTOM SOILS 

The character of the bottom soils, especially m the submerged 
shelf area, determines in a large degree the productivity of the lake 
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and is responsible for favorable or unfavorable spawning condi¬ 
tions It is very important also in relation to the resort develop¬ 
ment on the lake shores 

In the Hillsdale County lakes, with one exception, the shelf 
area is chiefly marl and the bottom below the shelf ih pulpy peat 
Most of the bays have a fibrous peat bottom In the northern 
lakes of all depths the bottoms are of clay, pulpy peat, marl, or 
sand The depths of the northern lakes are no indication of the 
character of the bottom soil Little Twin Lake has a sand bottom 
even at its maximum depth, which is about forty feet Big Blue 
and other lakes of depths up to ninety feet have marl bottoms even 
in their deepest parts Lake Misch (Douglas), in Lapeer County, 
is the only one having a bottom composed principally of fibrous 
peat This is an artificial lake produced by damming the drainage 
stream of a swamp, it has been in existence less than ten years 
The Lake Survey has found no natural lakes which have bottoms 
predominantly of fibrous peat The characti r of the tad tom soils 
of the various lakes is recorded in 1 able II 

VEGETATION AND 8HFUER 

Vegetation and shelter are considered simultaneously Ijccause 
the only extensive protection for the young fish is that provided 
by the weed beds In the northern lak<s, where the shores are 
wooded, some protection is afforded by “ dead he ads” and branches 
which have fallen into the water 

Weed beds are abundant on the slopes and in the bays of the 
southern lakes, but vegetation is usually sparse on the marl shoals 
Both the northern and southern shallow lakes generally have 
abundant vegetation lhc deep lakes, in comparison, generally 
contain vegetation in very small amounts, Torch Lake has only 
a few weeds, and Elk and Bellairc lakes have scanty vegetation 
Weed beds not only provide shelter for young fish, but also furnish 
food and oxygen If the amount of vegetation is too abundant, it 
may lower the supply of oxygen at certain times of the year 
Protection for young fish is essential, especially where food 
is limited and where predators are abundant If natural cover is 
sparse, the use of brush heaps is recommended Although no 
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particular arrangement of the brush is necessary, certain kinds 
of shelter are generally advised One type is a rectangular frame 
of four logs on which the brush is nailed, stapled, or wired An 
area m the middle of the brush is thus left empty In lakes having 
few weed beds it is desirable that tins space be filled with rich soil 
and planted with those aquatic plants which are best suited to 
the lake conditions The planting of vegetation, except in the 
brush shelters, is not usually advocated because of the high cost 
and its present questionable success It has been found that algae 
and insects collect on the brush shelters, thus the heaps provide 
both food and protection for the young fish These brush shelters 
have proved to be very satisfactory, and their construction is 
urged wherever weed beds are not abundant on the shoals 1 ho 
number of these to be constructed depends upon the amount of 
natural cover present 


SPAWNING GROUNDS 

Whenever possible the nests of nest-buildmg species are ex¬ 
amined, their locations are mapped, and a descnption of nesting 
conditions is recorded In the late summer such examinations 
cannot always be made, since the nests have been partly obliterated 
by wave action Where nesting conditions are considered unsat¬ 
isfactory and the bottom is sufficiently firm, the placing of gravel 
on certain areas of the shoals is reooramended In the southern 
lakes the nests were made on root tips or on snail shells, but in 
the northern lakes they were generally built on gravel and sand 
Where the bottom is very Boft and it is impossible to place gravel, 
slocking may be depended upon to keep up the fish population of 
the lake 


FERTILITY 

No practical method of determining the fertility of lakes has 
been developed Some idea of this may be obtained from a study 
of the kind of bottom, the amount of food and vegetation present, 
and the surrounding shore soils Shallow lakes with peat bottoms 
arc usually fairly productive The us© of commercial fertiliser on 
the shoal areas has been advocated as an experiment in several 
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small, infertile, landlocked lakes in Kalkaska County Ordinarily 
such fertilizing would be too expensive to be recommended 
extensively I^ocal fertility increase by adding rich soils in the 
brush shelters is advisable for lakes with barren shoals 

lOOD 

A careful and reliable analysis of the food content of a lake, 
involving plankton counts, bottom fauna counts, and other 
examinations, cannot be made because of the limited time avail¬ 
able for the inventory qf each lake Although more detailed 
study of food probably will be made m the future, at present the 
estimates are based on the relative abundance of minnows and 
insects and a study of the abundance and rate of growth of the 
fishes An increase in shelter, vegetation, and fertility would 
naturally increase the food content of a lake 

In lakes in which no minnows are found, or in which the more 
desirable species of minnows do not occur, their introduction is 
recommended The blunt-nosed minnow and certain other 
species of forage fishes spawn on the undor Bides of submerged 
objects In certain places the submerging of slabs or boards on 
the shoals is advised Such slabs provide proper spawning 
places for these species 

Occasionally rich ponds are adjacent to infertile lakes Where 
such construction is practical, the digging of connecting channels 
is urged One has been constructed at Bear Lake in Kalkaska 
County 


TEMPERATUBE AND CHEMICAL CONDI HONS 

A study of temperatures and certain chemical conditions is 
necessary to determine which species of fish should be planted m 
various lakes Usually the upper twenty to thirty feet of water 
is warm and the lower levels are cold Lakes with this cold, 
deeper water are suited for the cold-water species, provided suffi¬ 
cient oxygen is present 

Tests reveal adequate oxygen in the warm, circulating upper 
layer of all lakes Cold-water lakes with bottoms of pulpy peat 
have little oxygen below the thermoclme In tho deeper lakes 
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with clay bottoms sufficient oxygen was present at all depths 
tests were also made for carbonates, bicarbonates, carbon 
dioxide, acidity, and turbidity All the lakes except High Lake 
in Antrim County wen found to bo alkaline in reaction Ihis 
single exception was acid 

Considering both temperature and oxygen, only three of the 
lakes examined in 1931, Torch, Elk, and Bdlaire, were judged to 
be well suited for such cold-water species as lake trout, cisco, or 
whitefish 1 hese species have lx en reported in a few other lakes, 
but are not common 


PREDATORS 

Examinations for the various predators shows that long-nosed 
gar, short-nosed gar, dogfish, mud pickerel, and turtles are fairly 
abundant m the southern lakes, whereas few very undesirable pred¬ 
atory fishes or turtles are numerous in most northern lakes Fish¬ 
eating birds are abundant in the southern part, but are not common 
in the north When gar or dogfish are abundant control is highly 
desirable Night spearing and surface netting are recommended in 
such instances Both these operations must be earned on under 
the supervision of the Department of Conservation In Hillsdalo 
County speanng parties organized by a conservation officer were 
found to be very successful 

It is to bo remembered that many game fishes are predatory or 
cannibalistic Where cover is poor they may destroy large num¬ 
bers of small game fishes Thus far the recommendations regard¬ 
ing predators have been made only for the protection of young 
fishes and for the removal of obnoxious fishes, but it is possible 
that in the future it will be advisable to recommend the control 
of other kinds Most fish-eating birds are now protected by law, 
and it is possible that their esthetic value may balance their 
destructiveness At least this value must be remembered in 
control work The proper status of the snapping turtle as a 
predator has not yet been determined It is well known that it 
removes fish from nets, but whether or not it is able to capture 
fish to any great extent under natural conditions remains to be 
proved Water snakes are found on many of the lakes, but they 
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are not very abundant and they probably do little damage 1 ho 
Institute for iMshcnes Research is now making studies of the 
stomach content of most of the aquatic predators, and th< recom¬ 
mendation of certain control measures awaits the results of this 
research 


FISH POPULATION 

No practical method for determining the fish population of a 
lake has yet been devised Ihe number of small fish taken per 
square yard m seining and the number in nets per hour give a 
fair idea of the relative abundance These methods, however, 
are somewhat inaccurate The weather, time of day, and agility 
of the various species all influence the catch It is 'possibl*, how¬ 
ever, to determine which species are abundant, which are common, 
and which are rare Ihc sp< cies of fish which wi re takin or re¬ 
ported from each lake are shown m Table III Nets are set only 
often enough to determine which species are present, and to get 
some idea of their abundance Excessive netting would tend to re¬ 
duce the fish population too much It is probable that the Lake 
Survey party did not obtain specimens of every kind of fish m any 
particular lake, but the species not secured are so rare that their 
presence could not influence the rest of the fish population to any 
appreciable extent A separate card is made for each net set or 
seine haul It states the kind of equipment used, the time of day, 
weather conditions, vegetation, kind of bot tom, and the numb< r 
and sues of the various species take n 

Before recommending which species and what numbeis of hsh 
should be planted in any lake a careful study must be made of 
the environmental factors Most of these are mutually inter¬ 
related and a change in one may affect others A change in the 
fish population of a lake, induced by planting certain spccus, 
may upset the balance of nature and result disastrously for 
desirable species or for all the fish in a lake After all the material 
is evaluated it is possible to recommend a program of stocking 
which should produce desirable results 



Species of Fish Tucex or Reported from the V uuors Lakes 
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ENVIRONMENTAL CONTROL AS A METHOD IN CONSERVATION 

It ib not intended that environmental control should take the 
place of stocking It should bring about wiser and more effective 
stocking Stocking alone has been unable to meet the continu¬ 
ously increasing drain on fish by sportsman and tourist We 
believe that environmental control measures, if properly earned 
out, will help to do this Such work in Michigan lakes is still too 
new to enable us to say with accuracy how much the fish popula¬ 
tions can be increased The lakes on which improvements have 
been made are being carefully checked The results of observa¬ 
tions already made, together with a realization that the improve¬ 
ments recommended are practical and sound, permit us to look 
ahead toward better fishing in this state with more than a little 
optimism 

UmvuaBrrY or Michigan 
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A NEW POPULATION MAP OF 
MICHIGAN, 1930 


FLOYD A STILGENBAUER AND HENRY VOZRA 

T HE function of n population map is to give a com ct impression 
of the areal distribution, density, agglomeration, and group 
relationship of people In Michigan, as elsewhere, ptople arc 
distributed in accordance with the ability of th< numerous environ¬ 
mental complexes to provide as many different settings of natural 
and cultural conditions by which man may obtain varying degrees 
of livelihood Deeply rooted in the utility of her resources, 
Michigan's population pattern is mature in form, and relative 
density and sparsity will definitely remain as now pictured Local 
and general changes in density are to be expeett d as the demand, 
supply, and utility of the state's resources fluctuate with powers 
uncontrolled or beyond the control of man In the last decade the 
total population was increased by 32 per cent, and the pattern has 
changed only a little, but the density has increased in more than 
half of the counties of the state by amounts as great as 134 per cent 
A few counties in the cut-over areas decreased m density as much 
as 31 per cent During the depression of 1931-32 there was a 
notable tendency for unemployed people to migrate to the rural 
sections surrounding the larger urban centers, to await the return 
of industrial prospenty and the higher wages paid for city services 
Population density changes by accretion or natural growth of 
groups and their decretion or natural shrinkage From earliest 
times it has been the tendency of people to live in groups ranging 
from the single-family type to the multiple-family agglomerations 
existing in our modem urban centers The major problem m the 
construction of a population map of Michigan (Map 25) is to 
devise a scale that will represent distribution and, at the same 
time, show clearly the density, which vanes from 3,040 people 
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per square mile in Wayne County to 3 per square mile in Oscoda 
County A dot-and-circle method of presenting population dis¬ 
tribution 1 b, we believe, the best means by which concentration 
and sparsity can be shown with a minimum of error in conception 
Exclusive of rural generalization, this system permits naturalness, 
accuracy, and clearness of representation for distribution and 
density on the finished map 
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SCALE 

POPULATION MAP OF MICHIGAN 

(000) OMITTED 

I 930 





o 


Fig 7 On the tangents of the scale eiu h successive radius is increased bv one 
thirty-second of an inch, beginning with a length of one thirty-act ond 
on the up|»er tangent and one sixty fourth of an inch on the lower On 
the common secant each successive radius is increased b> one sixty fourth 
of an inch To find the population value of the radius of anj circle in 
thousands of people, square the number of thirty-seconds of an inch or 
fraction thereof in the length, as 1*, 2 1 , V t 4 s , etc, for the upper side, 
and (J)*, (IJ) 1 , (2J)*, etc, for the loner side Scale divisions may be 
further subdivided into smaller units 

The unit dot selected for the original scale is one sixteenth of an 
inch in diameter and represents 1,000 people uniformly distributed 
m family groups having approximately two acres for garden and 
building space to meet the single-dwelling type of habitation 
(Fig 7) By this unit, which givis the medium lx tween simple 
rural and complex urban habitation, we measure all groups on a 
common basis of similar area m relation to the number of p< ople, 
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with a base map of sixteen miles to the inch For instance, if the 
526,191 average family groups (four persons to a family) of Greater 
Detroit wen tach allotted an amount of land as determined by the 
scab, the y would require the area shown by tho largest circle on 
the map The 10,893 average family groups of Battle Greek are 
represented by a proportionately smaller circle, and so on through 
the list of towns and cities of the state By the us< of the 
proportionately Bmalhr unit dot the rural population is mappfd 
by generalizing smaller groups into 
groups of 1,000 people each 

Scale divisions, to the cartogra¬ 
pher, are only arbitrary and are for 
the convenience of map interpreta¬ 
tion only Population growth is 
transitional, as may be seen by com¬ 
paring the stages of growth reached 
at periodic intervals Detroit b< gan 
with the settlement of a few families 
and, with superior natural conditions 
for growth and expansion, has devel¬ 
oped into the complex metropolitan 
area of today (Map 26), surpass¬ 
ing all other urban centers of the 
state From the foregoing principle 
of natural growth a scale was con¬ 
structed for the new population map 
of Michigan (Fig 7) In the scale shown here each radius was in¬ 
creased by one sixty-fourth of an inch The smallest conceivable 
difftrcncf between circles representing population groups may be 
obtained by subdividing the spaces between the respective radii 
Ihru symbols have been used in the construction of the 
population map of Michigan (Map 25) Small black dots < qual to 
1,000 inhabitants picture the rural distribution They are placed 
to represent correctly the actual distribution and density by 
townships Urban centers art represented by hollow shaded 
circles symbolizing groups of 1,000 or more, with the radius of each 
circle determined by the size of the group Where the circle of 



Map 20 
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population covers more area than is embraced by the urban 
political unit, the approximate city ana has been colored black 
Any representation of population within the actual political 
boundaries of a central city gives an inadequate picture of the 
urban center, since most urban agglomerations show considerable 
expansion beyond the periphery of civil organization Suburban 
groups are geographically a part of the urban growth, although 
not politically united with the central city Most of the sub¬ 
urbanites are employed directly or indirectly in the sot ml and 
economic activities of the city proper and must, thmfore, be 
classed as part of the urban distnet Because of this condition 
the United States Bureau of Census found it mcessaiy to recog¬ 
nize metropolitan districts Metropolitan districts were created 
for all cities m the United States having more than 100,000 in¬ 
habitants In Michigan only Detroit, Grand Rapids, and Hint 
have sufficient inhabitants to be mapped as metropolitan cities 
Some generalization of scale symbols is n< oessary in order to 
picture correctly the population of an entire state The foregoing 
method of presentation provides for variations by combining the 
symbols m the manner needed for clarity, and yet at no gnat 
sacrifice of accuracy Generalizations are made only when the 
rural population is in groups of less than 1,000 people Otheiwisc, 
thousands of tiny dots of vary mg size would appear on the map to 
confuse the reader When rural populaton is medium to denst, 
generality tenels to lend clarity and hence accuracy of expression 
In constructing a population map an accurate tracing is made 
of an outline map that gives county and township boundaries AH 
cities of 1,000 or more people art then carefully located m their 
exact positions and indicated with a circle according to the scale 
Rural dots are then placed in each township as nearly as possible in 
accordance with the distribution when all natural and cultural 
factors are considered Railroad lines, bodies of watei and rural 
hamlets are kept especially in mind in placing the dot With the 
symbols placed where people are known to dwell, then are ap¬ 
parently no interferences to impair a correct impression of the 
population distribution, density, and group relationship of any 
part of Michigan 
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The criteria for the establishment of metropolitan districts 
was taken from the United States Bureau of the Census as follows 
“The metropolitan districts for the Census of 1030 include, in 
addition to the central city or cities, all adjacent and contiguous 
civil divisions having a density of not loss than 150 inhabitants per 
square mile, and usually any civil divisions of less density that are 
directly adjacent to the central cities, or are entirely or nearly 
surrounded by minor civil divisions that have the required den¬ 
sity " In view of the high density about the Detroit metropolitan 
district the unit value had to be placed as high as 1,000 people in 
order to avoid obscurity of symbols 

The Detroit metropolitan art a (Map 26) consists of all town¬ 
ships in Wayne County that are along the base line or northern 
limit, and in addition, the following Nankin, Dearborn, Ecorse, 
Monguagon, Grosse Isle, Gratiot, and Grosse Pointe Also, the 
seven southeastern townships of Oakland County as well as 
Sterhng, Clinton, Warren, Lake, and Erin townships of Macomb 
County arc included The cities of Detroit, Dearborn, Highland 
Park, Hamtramck, Lincoln Park, River Rouge, Wyandotte, 
Pontiac, Royal Oak, Birmingham, and the villages of North- 
ville, Plymouth, Grosse Pointe, Bdlville, Ferndale, Pleasant Ridge 
and several others, form a part of the metropolitan district Grand 
Rapids and Flint are located near the center of a block of four 
adjacent townships which comprise their metropolitan districts 
(Map 25) 

Three kmds of error which cannot be completely eliminated 
present themselves m the construction of a population map ac¬ 
cording to the foregoing scale They are (1) mechanic, due to 
instruments, measurements, and the like, (2) conception, due 
to human weakness in registering a mental impression of exact 
quantities of area with small differences in value, and (1) mis¬ 
placement of symbols, due to generalising the smaller scale values 
Errors of the first and second types increase down the scale, and 
below the circle equal to 1,000 people become so great as to force 
generalization, which introduces a possible third error of misplace¬ 
ment If the mechanic is below the true amount and the con¬ 
ception above, they tend to cancel each other, but if both are 
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above or both below, the amount of error increases Generally, 
the construction is more than 90 per cent correct in the presence 
of these unavoidable errors 

The finished map (Map 25) shows a concentration of popula¬ 
tion, both urban and rural, in the southern half of the Southern 
Peninsula (approximately 74 per cent) and a sparsity which begins 
north of an east-west line from Bay City to Muskegon Forty-three 
per cent of the total state population is m the Detroit metropolitan 
district Furthermore, by totaling the population of Wayne, Kent, 
Saginaw, Genesee, Ingham, and Oakland counties, over 57 per cent 
of the total state inhabitants have been tabulated These political 
units include the largest urban centers of the state, and conse¬ 
quently a large percentage (71) of their population is urban 

There is a tendency for the urban population of the Southern 
Peninsula of Michigan to be arranged in a semiradial pattern, with 
Detroit acting as the focal point Pontiac, Flint, Saginaw, and 
Bay City are concentrations along one of the major lines of pop¬ 
ulation growth Similar pnncipal lines of growing concentra¬ 
tion are Lansing, Grand Rapids, and Muskegon, also Dearborn, 
Ypeilanti, Ann Arbor, Jackson, Battle Creek, Kalamazoo, and 
Benton Harbor, and Wyandotte, Trenton, and Monroe This 
radial pattern coincides with the old Indian trails, which are now 
paralleled by modem roads and transportation lines The narrow¬ 
ness of the Great Lakes water route and the southward bond of the 
Detroit River helped to concentrate early trails at this location, 
where a crossing was most feasible The high bank on the outside 
bend commanded the best view of the waterway, and the presence 
of a small stream (Savoyard Creek), for the mooring of canoes and 
the draining of the swamps, influenced the location of Fort Pont- 
chartrain as the forerunner of Detroit 

A lesser area of urban concentration is manifest at points along 
the lake where favorable harbors like Grand Haven art located, 
where mineral deposits are extensive, as at Houghton or at Iron 
Mountain, where fruit and other farm produce are concentrated 
for shipment, as at Benton Harbor or South Haven, and where 
breaks or interruptions to transportation result, as at Sault Ste 
Marie, Ludington, and Frankfort The growth of resort sections 
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within the past few years has also stimulated city expansion along 
the shores of lakes 

Cut-over lands of relatively poor agricultural soil, such as 
that in Roscommon, Crawford, and Oscoda counties, explain, for 
the most part, areas of sparse population Schoolcraft and Mack¬ 
inaw counties are also lackmg in suitable resources, at the pres¬ 
ent time, to attract settlors, whereas the western section of the 
Northern Peninsula still has large parts rather heavily forested 
Concentration of inhabitants in the Northern Peninsula is in the 
mineral-producing districts and along the lines of transports 
tion and communication Marquette, Calumet, Houghton, Iron- 
wood, Iron Mountain, Fscanaba, and Menominee are primarily 
distributing centers serving the mining region Considerable lum¬ 
bering operations are also evident in Menominee, Escanaba, Glad¬ 
stone, Manistique, and other centers of the Northern Peninsula 
that have access to the timber lands of the western counties and to 
transportation by the Great Lakes 

Since natural conditions favor industrial activities in much of 
Michigan, population continued to increase at the relatively rapid 
rate of 30 per cent dunng the last decade, at the end of that 
period there was a total of 4,842,325 people in the state, according 
to the census data of 1930 Population figures pomt to a marked 
industrial expansion around the periphery of Wayne County 
dunng the last ten years Although Wayne still increased, the 
rate was not so rapid as in the surrounding counties Lower real- 
estate values in the adjoining areas influenced, for the most part, 
industrial and urban l xpansion The greatest increases occur 
along the principal lines of transportation and where favorable 
natural or economic conditions have operated Many northern 
counties exhibit actual shrinkage in population Unable to make 
a satisfactory living with the rapidly declining lumber industry 
and the poor agricultural soils of the cut-over lands, many in¬ 
habitants heeded the call of the urban industrial centers The 
greatest losses are shown in Montmorency and Kalkaska counties 

Because of the mushroom growth, the natural focus of trans¬ 
portation lines, and the position on the international boundary 
Detroit has a notched, semicircular appearance The six main 
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arteries focus at the heart of the present business district on 
Woodward Avenue With the expansion of the city it has become 
more and more difficult for increasing numbers of people to trans¬ 
act their business in the commercial core, where narrow, diverging 
thoroughfares lead to great traffic congestion Also, the outward 
expansion of the city has pushed suburban development farthtr 
and farther away from the down-town section As a n suit, srnalh r 
business districts have developed along the arterial highways and 
important cross streets, indicating that Detroit is deteriorating 
within the heart of the city itself and giving rise to the recent 


expression, “ Detroit is becoming 

rotten at the core ” 


PERCENTAGE OP VACANCY 

IN DETROIT MARCH 1932 


Woodward Avenue 


Grand River Avenue 


Selden to Warren 

32 

Cues to Trumbull 

20 

Warren to Grand Boulevard 

21 

Trumbull to Grand Boulevard 

16 

Grand Boulevard to Joy Road 

17 

Grand Boulevard to Joy Road 

0 

Joy Hoad to Six Mile Road 

14 

Joy Road to Oakman 

G 

Six Mile Road to Eight Milo 


Oakman to Eaaher 

8 

Road 

17 

T asher to Seven Mile Road 

8 


Michigan Avenuo 

Casa to 14th 24 

14th to Grand Boulevard 20 

Grand Boulevard to Livornoia 14 

There has been a gradual outward movement of the population 
from the inner zone to the periphery This is manifested by 
school census figures which, until 1930, showed a small increase 
in the inner wards and an increase sometimes amounting to 24 per 
cent m the outlying sections During 19$1 there was, however, 
a marked decrease in all wards, except in the extreme eastern and 
western parts of the city, but here thi men aw was less than 5 per 
cent Although a growth in these districts was still indicated, it 
is negligible when compared with that of former years l rom these 
statistics it might be concludi d that many families have really 
left the city on account of the current business depression It has 
been estimated by various authorities that the population of the 
city has actually decreased about 200,000 during the two ytars 
following the 1930 census enumeration To secure confirmation 
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of this tendency a careful check was made of the business places on 
Woodward, Grand River, and Michigan avenues, from the inner 
core of the city toward the periphery The results obtained are 
shown m the table on page 28fi 

The greatest losses are apparent within the district bounded 
by Grand Boulevard, and within this area the down-town or 
more focal section shows the greatest loss of business places A 



notable decrease in the vacancy percentage is encountered outside 
the commercial core These facts again substantiate the statement 
that the inner sections of the city are deteriorating and that there 
is an outward shift of population Probably many of the people 
have actually left the city on account of unemployment From 
observations made in the residential sections a like tendency 
persists Scores of homes and hundreds of vacant rooms, some 
of them unoccupied for months, are found in the decadent older 
residential sections about the inner core, but farther from the 
center of the city the more desirable homes, when vacated, are 
again soon occupied 

A comparison of the eleven leading cities of the United States 
brings out a number of interesting facts Although Detroit is 
ranked as the fourth largest city in this country, it drops to sixth 
plaee when the population of metropolitan districts is considered 
rather than that found only within the city limits Metropolitan 



287 


Population Map of Michigan 

Los Angeles, with 2,318,626 inhabitants, and Metropolitan Boston 
(Map 27), with 2,307,879, supersede the Michigan city, which has 
only 2,104,764 in the metropolitan area Ranking next to New 
York City in area, Pittsburgh is second with 1,626 square miles 
and Los Angeles is third with 1,474 square miles Detroit is ninth 
with 746 52 square miles, whereas Cleveland (Map 28) having 
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METROPOLITAN BALTIMORE 



only 310 2 square miles, is the most compact metropolitan area of 
the leading eleven 


ELEVEN LEADING CITIES OF THE UNITED STATES 

Pen ent&ge 


New York 

10,901,424 

4,364,765 

2,614 11 

mile 

4,336 1 

city 

635 

Chicago 

1,11929 

3,899 6 

77 3 

Philadelphia 

2,847,148 

993 80 

2,864 7 

68 5 

Los Angeles 

2,318,626 

1,474 34 

1,672 6 

534 

Boston 

2,307,897 

1,022 60 

2,266 9 

338 

Detroit 

2,104,784 

746 62 

2 819 4 

74 6 

Pittsburgh 

1,963,668 

2,626 06 

1,201 6 

34 2 

St Louis 

1,293,511 

1,290,094 

821 64 

1,674 6 

69 2 

San Francisco 

826 60 

1 526 0 

71 1 

Cleveland 

1,104,989 

310 20 

3,852 3 

76 4 

Baltimore 

949,247 

668 61 

1,699 6 

84 7 


288 Stilgenbauer and Vozka 

Detroit (Map 26), with 2,819 4 inhabitants per square mile, 
ranks fifth among the urban areas of our country in density, 
Whereas Cleveland holds third position, followed by Philadelphia 
(Map 29) Baltimore (Map 30) has more than 84 per cent of its 
inhabitants within the central city, followed by Chicago (77 ), 

then Cleveland (75 4), Detroit (74 5), and San Francisco (711) 
All these cities are located upon navigable waters, and urban 
expansion has not been equal in all directions Consequently, 
people have r< nmined within the central city Boston, with only 
118 per cent of the pioplo within the city limits, expanded out¬ 
wardly because of favorable geographic conditions 

From indications in the Detroit area it is evident that the urban 
centers of our state are shrinking m size, with the inhabitants 
leaving for the better agricultural sections or places where taxes 
arc not quite so high as in the industrial cities In the case of 
Detroit this overt xpansion, due to mushroom growth, may be 
attribute d to the industrial boom during years of prosperity The 
fourteenth Census showed an enormous mcreast in urban popula¬ 
tion, and though the 1930 Cenmn still reports city growth, there 
has been an actual loss in urban communities during the last two 
years Ibis may be the beginning of a reversed migration, with 
tht people again returning to rural areas because of economic con¬ 
ditions in the industrial ctntirs 

Coicrok or the City or Detroit 

Detroit, Michigan 



REPORT OF AN INVESTIGATION OF SYL- 
VANIA ROCKS IN OIL WELLS OF 
THE MICHIGAN BASIN 

STETLA WEST ALTY 

T HE Sylvama rocks of the Michigan basin outcrop only in the 
southeastern part of the area, but m recent years numerous 
oil wells in various other parts of the basin have encountered rocks 
which are considered to be of Sylvama age Although in the south 
and east the Sylvama consists of highly siliceous sandstone, m 
the wells farther west and north it becomes more and more dolo- 
mitic and cherty and is with difficulty distinguished from the 
Lower Monroe beneath and the Upper Monroe above 1 

An investigation of samples of deposits of the Sylvama from 
different wells has been undertaken to determine the ht avy and 
light mineral content and to find whether the minerals have any 
distinguishing lithological features The samples have been sup¬ 
plied through the kindness of the Geological Survey Division of 
the Department of Conservation of Michigan those examined 
are from wells in the counties of Ottawa, Mason, Oceana, Ne¬ 
waygo, Isabella, Kalamazoo, Livingston, and Wayne, and are 
chiefly from the Sylvama, but a few from horizons both abo\e and 
below have also been treated 

As already stated, the Sylvania deposits range from sandstone 
to arenaceous dolomite, cherty dolomite, and shale The only 
lithological features which such rocks may have in common are 
likely to be found in the insoluble minerals Although in the 
dolomitic and shaly rocks such minerals form a very small fraction 
of the whole, yot they may include some distinguishing mineral 

1 Newoombe, R B , “ Dopositional and Structural Features of the Michi¬ 
gan Synclinal Basin," pp 87-89 of unpublished manuscript 
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or minerals which will prove a connecting link between this type 
of deposit and the more arenaceous forms For this reason, in 
the present work it is the insoluble minerals which have been 
examined in detail 

METHOD OF TREATMENT 

The following treatment of rock samples was found, after some 
experiment, to be most satisfactory Each specimen (40- 50 gr ) 
was placed in fairly strong hydrochloric acid and subsequently 
boiled to ensure complete removal of the dolomite For most of 
the well samples very thorough treatment with acid was necessary 
to remove the largo amount of lime and dolomite which they 
contained 

After the acid treatment the insoluble residue was carefully 
washed and dned, then screened through bolting cloth of 96 
meshes per inch This allowed grains of 0 21 mm diameter to 
pass through The resulting fine material was then sepaf&ttfd by 
means of a heavy liquid (bromoform) into heavy and light frac¬ 
tions Ihese were examined microscopically and the minerals 
were identified and all characteristics of the insoluble residue as 
a whole were noted Additional chemical or magnetic tests of 
some few minerals were made 

The list of minerals, which is given tielow, appears quite long , 
actually, the average mineral suite of most samples was rather 
restricted 

MINERAIS *OUND IN THE WELL SAMPLES 
Cubic Tetragonal Hexagonal Orthorhombic Monodxmc Tndxnxc 
Fluorite Anataae Apatite Andalueite Biotite Kyamte 

Garnet Rutile Caloite Anhydrite Epidote Microcline 

Magnetite Zircon Dolomite Celeetite Hornblende Plagioclaee 

Pynte Hematite Hypersthene Muscovite 

Ilmemte Orthoclase 

Quarts Titanite 

Tourmaline 

Non-cry it talhne Leuooxene, limonite, pyroluaite 
THE INSOLUBLE RESIDUES 

In general, the insoluble residues varied greatly Those of 
fine-grained dolomites or dolomitie shales in many places formed 
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only a very small percentage of the rock sample In the sandy 
shales or sandstones insoluble material was, of course, plentiful 

One of the greatest difficulties arose from the abundance of 
certain minerals, viz pyrite, anhydrite, celcstite, and chi rt One 
or another of these frequently occurred in such bulk as to form a 
large insoluble residue and to mask the presence of the rarer 
detnt&l minerals Anhydnte was the most troublesome of these, 
for, contrary to expectation, it was found to bt insoluble in 
strong hydrochloric acid even when boiled In order to test its 
solubility in this acid, it was ground to a powder, whereupon it 
dissolved readily Since this process involves grinding up all 
other minerals as well, it docs not help to solve the difficulty 

Celostite sometimes plays the same rAlc as anh>dnte and is 
so predominant that it is difficult to detect other heavy minerals 
which may be present In cases like these a large quantity of 
the heavy residue was examined in an effort not to miss otlu r 
minerals present, but even so it is almost impossible to estimate 
with any accuracy the relative abundance of these other minerals 

Pynte is almost invariably present, and in the shales it some¬ 
times occurs m great quantity, but it rarely forms so large a bulk 
as do the sulphates Pynte may be removed by warming the 
residue with dilute nitric acid, and this was sometimes done The 
nitric acid may attack other minerals, and therefore the method 
is not altogether satisfactory 

Chert sometimes forms the greater part of the light minerals 
m the insoluble residue If a clean specific gravity separation was 
obtained, chert did not appear among the heavy minerals, but m 
many caaea waa ooated with minute pyrite crystals, and therefore 
sank in bromoform In the light crop it sometimes obscures tho 
characteristics of the quartz The chert itself did not appear to 
possess any special features which might be useful for purposes of 
correlation 


DISTRIBUTION OF MINERALS 

The insoluble minerals found in the different wells are listed 
In Chart I (Fig 8), which shows their relative abundance in a 
qualitative way A more quantitative method could not profit- 
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ably be employed because of the difficulty arising from the pre¬ 
ponderance of anhydrite, eelestite, and pynte 

Minerals are to be sought which may be of value for correla¬ 
tion throughout the area Those which are of secondary origin, 
such as anhydrite, cclestite, pynte, etc, are not likely to be very 
useful for this purpose It is the pnmary detntai minerals which 
were deposited contemporaneously in Sylvama times which may 
be expected to have features in common Chart I shows, how¬ 
ever, that there are only a few of the pnmary heavy minerals m 
the Sylvama Zircon, tourmaline, and hornblende are the only 
ones which have a widespread distribution Fluonte, garnet, 
hypersthene, and epidote occur here and there The latter two 
may prove charactenstic Hypersthene is a rather unusual min¬ 
eral in sediments 

The presence of authigemc tourmaline as a secondary growth 
upon tourmaline grains which are of pnmary ongrn is a very inter¬ 
esting feature It may prove to be charactenstic of one particular 
area or rock (See “Authigemc Tourmaline” on page 298 ) 

The quartz grams show some vanation in character This is 
in process of investigation Those of the Sylvama sandstone, as 

LOCATIONS OF WELLS 

Key to the roman numerals at the bottom of Chart I (Fig 8) 

I Ashland, Newaygo County Brydgcs No 1 8W J of Section 12, 
T a N,K 13 W 

II Walkemlle, Oceana County Bert Snow No 1 NW } of the SW 
\ of Section 23, T 16 N, R 16 W 

III Logan, Macon County Young No 2 SW \ of SB J of Section 9, 
T 17 N, R 16 W 

IV Agnew, Ottawa County Paul Sako No 1 NI3 l of the NE i of 
Section 27, T 7 N , R. 16 W 

V Chippewa, Isabella County Reem A No 6 8 J of SE i of Soction 12, 
T UN,R,3W 

VI Alamo, Kalamazoo County Bert Caldwell No 1 NW I of the 
SW i of Section 82, T 1 S , R 12 W 

VII Fowlerville, Livingston County Ross Robb No 1 SE 1 of SE I of 
Section 26, T 4 N , R 8 E 

VIII Wyandotte, Wayne County J B Ford No 23 T3S,RUE 
































































Sylvama Rocks m Michigan Oil Wells 293 

CHART II siivmw rut rock ahhefstbuwj 
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Fig 9 Fragments of Sylvanla sandstone from various localities I or t^tpla 
nation of arrangement and symbols see the caption of Figure 8 
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typically developed, are markedly well rounded and many are 
frosted on the surface In the well samples examined the shape va¬ 
nes a good deal, both rounded and subangular grains occur m many 
of them In one or two plaoes, in the western part of the area, 
the quartz suddenly appears very angular, m noticeable contrast 
to that m the samples desenbed above Moreover, this angular 
quartz contains as inclusions clear cubes of fluonte and somewhat 
rounded grains of apatite These inclusions have not been found 
in the more round* d quartz of other samples If this type of 
grain can be found in other wells it should prove very useful 
An important feature has been noted in the three wells from 
which samples from several hundred feet above what is con¬ 
sidered to be the Sylvama have been analysed In each ease a 
clearly marked honzon appears in the Detroit River Senes at some¬ 
where about three or four hundred feet above the Sylvama rocks 
1 he samples at this honzon yield a rich suite of abundant heavy 
minerals, viz garnet, zircon, tourmaline, hypersthene, andalusite, 
biotite, epidote, hornblende, etc, whereas microclme and plagfo- 
dase feldspars characterise the light minerals (See Chart I 
Column II at 2,897 feet, Column III at 2,723 feet, Column V 
at 4,584 feet ) The sinking features of this honzon cannot be 
indicated adequately in Chart I, but the mineral content as a 
whole presents several very distinctive features Hornblende is 
the most common of the detntal minerals, but garnet, zircon, 
epidote, and hypersthene are also abundant In all other samples 
the latter two minerals occur only as isolated grains Tourmaline 
is rather scared, and there is no sign of the authigemc tourmaline 
which appears lower down in the same wells in the Sylvania rocks 
Among the light minerals inicrocline is remarkably and unusually 
abundant, being far more common than in any other well samples 
There is every reason to believe that these minerals mark a defi¬ 
nite honzon or division of the Detroit River Senes, and it is hoped 
that further work will lead to its discovery m other wells It 
should prove a very useful “horizon marker '* 
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SYLVAN!A AND UPPER MONROE ROCKS FROM OUTCROPS 

In view of the difficulty of recognising with absolute certainty 
the Sylvania horizon in many wells, it was thought desirable to 
know the mineral character of Sylvama sandstone as exposed in 
the southeastern part of the Michigan basin A comparison of the 
mineral content of these rocks and that of the Sylvama from wells 
should prove instructive In the same way the petrographic 
character of other members of the Monroe rocks from outcrops 
should throw much light on the problem of correlation by mineral 
content A few rocks have been examined and are described 
below 

SYLVANIA SANDSTONE 

The Sylvama sandstone has been described in considerable 
detail by Grabau and Sherzer, 4 who pointed out its purity, the 
roundness and frosted surface of its grams, and other character¬ 
istics They did not describe any heavy minerals, but stated that 
“Grains of minerals other than quartz are relatively infrequent ” 8 

In the present work fragments of Sylvama sandstone collected 
from several localities (see Chart II [Fig 9]) by Dr C B Slawson 
have been examined 1 he same method of treatment as for the 
well samples was followed, the dolomitic or calcareous cement 
was dissolved out by treating with hydrochloric acid and the 
insoluble residue separated by means of bromoform 1 he follow¬ 
ing minerals were found 


Cubic 

Tetragonal 

Hexagonal 

Orthorhombic 

Afonaclintc 

Garnet 

Pyrite 

An&tase 

Rutile 

Zircon 

Apatite 

Calcite 
Dolomite 
Ilmen Ite 
Quarts 
Tourmaline 

Celeetite 

Epidote 

Hornblende 


The distribution of the insoluble minerals in the various locali¬ 
ties is shown in Chart II An interesting point may be noted 

• Grabau, A W , and Sherrer, W H , "The Monroe Formation ” Mich 
Ocal* <md Btol 8urv , Publ 2, Geol Ser 1, p 77 1909 
,p 72 
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here The Sylvama from three localities, vis Rockwood and 
Sterner, Michigan, and Silica, Ohio, contains very few heavy 
minerals — only pyrite, zircon, tourmaline, and celestitc, the 
zircon and tourmaline are abundant and well rounded In the 
two former localities heavy minerals are so rare that the heavy 
crop is almost non-existent, at Silica, Ohio, the same minerals 
were slightly more plentiful At Sylvania, Ohio, a much more 
varied suite of heavy minerals appears garnet, pynte, anatase, 
rutile, zircon, apatite, llmenite, tourmaline, celestite, epidoto, and 
hornblende 

The roundness of the quartz grains in Sylvama sandstone 
has already been mentioned An attempt was made to obtain 
the percentage of rounded grains In the quartz assemblage from 
each locality a number of groups of 200 quartz grams wore counted, 
and it was found that the really well rounded grains average in 
every case from 23 to 26 per cent of the total This is for grains 
not exceeding 0 21 mm in diameter, all the rock specimens, 
after crushing and treatment with acid, were screened through 
bolting-cloth of the same mesh (96 meshes per inch) as that used 
for the well samples Naturally among the coarser grams there 
is a somewhat higher percentage of rounded grains 

No feldspar was observed at all It is always possible that 
isolated grams may escape observation amongst so much quartz, 
but it is certainly not present in any appreciable quantity 

FLAT ROCK DOLOMITE 

A specuneft of dolomite kindly collected by Dr R B New- 
combe from south of the town of Ottawa Lake, Monroe County, 
was examined This rock, Dr Newcombe considers, is probably 
the Fiat Rock dolomite of the Detroit River Senes, but it might 
prove to belong to the Raisin River dolomite of the Lower Monroe 
It is a fine-grained, creamy buff dolomite, with very little sign of 
arenaceous matenal in it After prolonged treatment with acid a 
small quantity of creamy white sand was obtained The mineral 
content is indicated in Chart II It may be seen at once that the 
suite of minerals somewhat resembles that of the Sylvania from 
Sylvania Minor points of difference are as follows anatase is rarer 
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than in the Syl vania, hornblende is perhaps a little more com¬ 
mon, whereas muscovite and small cleavage flakes of feldspar are 
present in the Flat Rock dolomite and absent from the Sylvama 
The quartz of both rocks is similar, grams of equal size m both 
are well rounded, but the Flat Rock dolomite contains in addition 
a number of tiny grams and chips of quartz which are subangular 
or angular 


AMHERSTBtJRG DOLOMITE 

A specimen of this dolomite was kindly collected for the writer 
by Dr C B Slawson from Woolimth quarry, near Maybee, 
Monroe County, and was examined in the usual way It is a 
tough, hard dolomite, which yielded only a very small quantity of 
fine-grained insoluble residue The insoluble minerals aro listed 
in Chart II The insoluble residue as a whole was much ob¬ 
scured by limomte which, in spite of the treatment with acid, 
persisted as a staining on many of the grams These opaque 
stained grains were in marked contrast to the clear and clean 
grains of the insoluble residues of the other rocks described above 

Green hornblende vs much the most abundant of the heavy 
minerals of this rock, next to it, muscovite is perhaps the most 
characteristic, appearing with both light and heavy mmerals 
Isolated grains of rutile and zircon appear, and several iron ores 
The quartz is rather fine grained and not very well rounded, but 
it is somewhat obscured by the abundant chert which appears in 
the light crop and which is much iron-stained 

Obviously, there is a marked difference between the insoluble 
minerals of the Amherstburg dolomite and the Sylvama sand¬ 
stone On the other hand, there is a great resemblance between 
the minerals of the Flat Rock dolomite and those of the Sylvama 
sandstone from Sylvama, and it is difficult to indicate distin¬ 
guishing features, although the rocks themselves are quite different 
m character At the same time the variety of heavy minerals 
occurring at Sylvama is so much greater than at the other three 
localities from which the Sylvama has been obtained that it might 
be suggested that there is a progressive decrease w heavy mineral 
content from the southeast to the northwest In the well samples 
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there is some indication of slight differences between the east and 
the west sides of the basin, as may be observed in Chart I 

Other specimens of rocks of the Detroit River Series and of 
the Bass Island Senes are to be examined m the course of the 
work It is anticipated that the horizon will be found in the 
Detroit Ri\er feenes, mentioned previously, where a specially 
vaned group of minerals occurs, including hypersthcne, epidote, 
microclme, and others Further discussion of the results obtained 
from the well samples is postponed until this work shall have been 
completed 


AUTHIGENIC TOURUALINK 

In a number of well samples unusual grams of tourmaline 
which have a cunous colourless margin have been observed 
This margin is like a “nm 0 or “frill” attached to an ordinary 
sub-rounded tourmaline gram The latter is always coloured 
(brown, yellow, grey, or pink) and is strongly pleochroic, but 
the colourless rim is in perfect optical continuity with it and 
is, m fact, a secondary growth of colourless tourmaline around 
the original coloured grain The colourless portion always occurs 
on one end of the oaxis of the tourmaline grain, and often shows 
stnations on it parallel to this c-direction Evidently these are 
the vertical stnations which occur on many tourmaline crystals 
The authigenic character of the colourless portion of the 
gram can scarcely be doubted The original tourmalines, which 
are nearly all rounded, were clearly deposited in the sediment 
before secondary crystallisation took place upon them That the 
secondary tourmaline was deposited around the gram as an 
authigemc process within the sediment is plainly evident from 
the sharp angular edge of the secondary run 

Tourmaline, though varying in composition in different varie¬ 
ties, almost always contains about 10 per cent of B*0* 4 In con¬ 
nection with the possibility of secondary crystallisation, there 
at once arises the question of the source of the necessary boron 
Without entering into a detailed discussion of the possible condi¬ 
tions under which authigenic tourmaline might be formed, it is 

< Iddingfi, J P, Rock M%ntrdU t p 425 
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interesting to note a few points in connection with the formation 
of borates They seem to have some application to conditions in 
the Michigan basin 

F W Clarke 6 states that certain borate localities are of vol¬ 
canic and others of oceanic origin Furthermore, manne deposits, 
he says, contain magnesium borates A magnesium and calcium 
borate is cited as occurring at Stassfurt associated with anhydrite 
These facts may have some bearing on the conditions which per¬ 
mitted secondary crystallisation of tourmaline in the Monroe 
sediments, although it is not suggested that the fonnation of 
authigenio tourmaline around minute and isolated grains is m 
any way comparable with the formation of borates It may be 
noted, however, that in Lower Devonian times intermittent 
periods of desiccation and salt deposition took place in the Michi¬ 
gan basin Perhaps a small quantity of boron was deposited in 
some form at the tune and, being dissolved out later, was sufficient 
to supply the boron for the crystallisation of tourmaline 

The presence of authigcmc tourmaline is indicated in a hori¬ 
zontal column in Table I The mineral is seen at its best in 
well samples from the counties of Mason, Oceana, Newaygo, and 
Isabella In the well samples from Livingston County grams 
showing authigemc tourmaline are rare, and the secondary portion 
of the gram is usually very small indeed The majority of the 
tourmalines reveal no sign of secondary crystallisation Further¬ 
more, since authigenio tourmaline was not observed at all in the 
samples from the well in Kalamazoo County or from that in 
Wayne County, it is possible that the process of crystallisation 
developed best in the western and northern part of the basin and 
died out toward the south and east If this is so, it may be 
significant that the formation of the mineral occurred within the 
area where dolomites are well developed and deposition of anhy¬ 
drite was most common It is to be noted that the rocks of the 
area are entirely sedimentary and that there is no evidence of 
volcanic or pneumatolytic action 

• Clarke, F W, Data of (ftodmmtry, Secoud edition, U S Oeol Surv 
Butt pi, p 239 1911 
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SOME CHARACTERS OF THE SKULL AND 
SKELETON OF THE FOSSIL HARE, 
PALAEOLAGUS HAYDEN I 

LEE R DICE 

T HE fossil hare, Palaeolagus haydem Leidy, is still incom¬ 
pletely known, in spite of the fact that many fragments of 
its skull and skeleton have been collected from the White River 
beds of the Great Plains These beds are considered to be Oligo- 
ccne In age 

Associated with Palaeolagu s haydem in the White River bids 
are the remains of a very large hare of a distinct species, Palaeolagu^ 
turgidu8 Them two species of Palaeolagu* are paleontological!} 
the oldest known members of their order, the Lagomorpha The 
fact that at its first known appearance in geological time the order 
is represented by two specus, differing from each other in numer¬ 
ous characters, indicates that the Lagomorpha had a long previous 
period of evolution m Eocene time and perhaps earlier 

The Museum of Paleontology of the University of Michigan has 
two almost perfectly preserved skulls of the fossil hare Palaeolagu* 
haydem Accompanying one of them are th< complete mandible 
and most of the bones of the skeleton A third specimen has the 
skull incompletely preserved, but several bones of the skeleton 
are m excellent condition All these specimens were collected by 
expeditions of the University of Michigan from beds of White 
River age, four miles south of Douglas, Wyoming They probably 
are from the Oreodon Zone For permission to study this material 
I am indebted to Dr E C Case, director of the Museum of 
Paleontology 

Skull 8942 (PI XXV) represents a very old individual with 
the molars much worn, the internal reentrant angles have com¬ 
pletely disappeared The size of the skull is very small for a rabbit 
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(see Tables HI), being smaller than that of the sage rabbit Syltn - 
lagua (Brachylagus) idahoenna, which is probably the smallest 
living member of the Lepondae The fossil skull also is consid¬ 
erably more flattened dorso-ventrally than is the skull of any 
living kind of rabbit or hare Further, it is much less arched 
than the skull of any other genus of the Lepondae The angle 
between the planes of the basioccipital and the palate is only 16 5 
degrees 

TABLE I 

MEASUHBMKNTa of Palabolaou? haydbvi, Skull 8942 

Mm 


Condylo-premaxillary length 44 6 

Breadth across aygomatlc processes of maxillae 24 6 

Breadth across mastoid processes 22 9 

Breadth of brain case 19 4 

Depth of brain ease 15 9 

Interorbital constriction 6 5 

Breadth of rostrum, just anterior to P* 12 4 

Depth of rostrum, just anterior to P* 9 7 

Breadth of both nasals 8 9 

Depth of malar 4 0 

Length of incisive foramen 11 8 

Width of both incisive foramina 3 5 

Length of bony palate 7 7 

Condyle to Incisive foramen 30 9 

Palatine breadth, posterior to M 8 4 3 

Length of auditory bulla 10 4 

Diastema, upper J&w, on alveoli 10 0 

Upper molar series, length on alveoli 11 9 


A supraorbital process is present in Palaeolague haydeni t but 
it is only shghtly developed, consisting of a short tapering process, 
directed baokward and outward This process is somewhat im¬ 
perfect m all the specimens, but it probably resembled that of 
Homerolagu8 f a member of the same subfamily, Palaeolaginae, 
living today on an isolated mountain mass in Mexico 

The bony palate in the fossil species is long as compared with 
those of modem hares and rabbits (PI XXVI, Fig 1) It extends 
from about opposite the anterior edge of P* to opposite M* 
In modern Lepus the palate is shortened from both ends, extend¬ 
ing in some species only from behind P 5 to behind P 4 The part 
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of the palate formed by the palatines has been especially reduced 
in the modern Leporidae, and, whereas m the fossil specimen the 
palatines form more than half the median length of the bony palate, 
in all modern hares and rabbits, so far as known, the palatines 
form less than half, and in some species they constitute only the 
narrow posterior edge of the palate 

Among modem leporids the genus Romerolagus is most like 
Palaeolagus haydem in the structure of the palate In Pronolagus , 
also, a relatively large proportion of the bony palate is formed by 
the palatines Some individuals of the domestic rabbit ( Oryciola - 
gus) have the palatines forming nearly half of th( bony palate, 
but in most individuals of this genus the palatines cover a much 
smaller area 


TABLE II 

Mkascrhmbntb op Paiabolaols uayobni, 14317 


Mandible Ml » 

Length of mandible, posterior angle to end of incisor 39 9 

Posterior ooronoid process to end of incisor 38 8 

Diastema, on alveoli 7 8 

Skull 

Breadth of nasals 9 0 

Length of zygoma 21 4 

Interorbital constriction 8 4 

Skeleton 

Length of tibio fibula 56 3 

X^ength of ulna (probably incomplete) (40 0) 

Length of radius 33 6 


The palate is proportionately longer m the young of Lepus 
and Sylvtlagus than in the adults, and in the young the palatines 
form a larger proportion of the palate In this character the 
young resemble the primitive form 

The incisive foramina in the fossil skull extend forward bt tween 
the posterior pair of upper incisors, differing in this respect from 
modern rabbits and hares, in which the foramina do not extend 
so far forward In one of the figures (Pig 2) of Palaeolagua 
haydem given by Troxell 1 a similar condition is shown, whereas in 
* Troxell, K L, Am Joum Sa , 1 (1921) 340-348 
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another figure given by him (Fig 3) the foramina do not reach 
the incisors 

The width of the combined incisive foramina in the fossil is 
actually and proportionally much less than in any modem lepond 
In this character PaUieolagus hay deni is most nearly like the Suma¬ 
tran genus Nesolagus and the Indian form Caprolagus htspidus 

The posterior palatine foramina in the fossil art of about the 
average size for the family In the related genus, Romerolagus, 
these foramina are relatively very large, but in Pronolague they 
are very small 2 

The posterior nares are narrow in the fossil, being smaller 
than in any wild member of the family which I have seen But in 
the domestic rabbit the air passages are as constricted as in the 
fossil On account of the small size of its air passages, Palaeolagus 
haydem could have had only weak endurance m running 

The right mandible of specimen 14317 (PI XXVI, Fig 2) is 
apparently perfect, and for the first time there is opportunity to 
determine the correct shape of the whole lower jaw The pos¬ 
terior angle is long and pointed, and the specimen figured by 
Troxell * is thus shown to have been deft ctivo in tins part The 
posterior part of the mandible, though well provided with space for 
the attachment of the masse t* r muscles, is not nearly so well devel¬ 
op* d as in the hares of the subfamily Ivepormae The lower border 
of the mandible has no important downward dev* lopment in the 
hinder third, as is true of Lepus t Sylvilagus, and their relatives 

The mandible of Romerolague is closely similar to that of the 
fossil, differing chiefly in being somewhat larger and in having the 
vertical ramus higher in proportion to the length of the mandible 
On the other hand, the mandible of AUlepus annectene , which I 
have also placed in the subfamily Palaeolaginae, 4 is much more 
like those of the Leporinae in type, as shown by the figure of the 
incomplete jaw published by Schlosser 5 The posterior part of 
the mandible of this genus has a pronounced enlargement, such as 

* Lyon, M W, Jr, Smtiheoman Mxse PuU , 45 (1904) 342 

* hoc cU , fig 1 

* Dice, L R , Journ Afommoi, 10 (1929) 340 

1 Schlosser, Max, Palaeont Sintca, Ser C, Vol 1, Fasc I (1924), pi 3, 
fig 27 
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is found in the genus Lepus The genus Ahlepus occurs in beds 
presumably of Pliocene or Late Miocene age in China and from its 
antiquity would bo expected to be nearer to PalaeoJagm m the 
character of the mandible than the published figuri indicates it to 
be Ahlepue is considerably larger than either Palaeolagus hay deni 



Fio 10 Right scapula tia 11 Right innominate 



Fro 12 Right tibio-fibuia 

Palaeolagus kaydent , Museum of Paleontology, University of 
Michigan, No 14<J17 X1J 

or Romerolagua diazi, being closer in size to Pronolagus, a south 
African living genus belonging to the same subfamily 

The scapula is shorter and broader proportionately in the 
fossil than m any other known leporid (Fig 10) Lying m the 
matrix posterior to the lower end of the scapula is a thin piece of 
bone, probably the metacromion, which is generally much elon¬ 
gated in the Lepondac By the breaking away of the lower part of 
the spine of the scapula this piece of bone has lost its connection 
with the rest of the scapula Compared with modem leporids, 
this metacromion is remarkably long for the size of the scapula 
The iliac wing of the innominate bone of the fossil (Fig 11) 
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has a prominent keel on its exterior surface, this is distinctly more 
pronounced than in Lepue or SyUnlagus 

The ulna and the radius in both specimens 14317 and 14318 
are fully separate, with no indication of fusion The two bones 
are about equal in size In modem Lepua the ulna is more slender 
than the radius and the two bones tend to fuse together 

The trochanters of the femur of the fossil are relatively un¬ 
developed The present specimen agrees closely with the figure 
given by Cope * Compared with the femur of the California brush 
rabbit, Syltnlague (Microlagus) bachmam, which is one of the small¬ 
est living rabbit*, the first trochanter is very weakly developed, 
and the third trochanter and the minor trochanter are of only 
moderate size The small size of these muscle attachments indi¬ 
cates that the animal must have had rather feeble jumping ability 
The tibia and fibula are fused at their lower ends, as in all 
modem rabbits (Fig 12) The combined bone is relatively short 
for a rabbit, measuring only 56 3 mm in total length in specimen 
14317 and 53 4 mm in 14318 

SUMMARY 

Many of the characters of Palaeolagus kaydent are those to 
be expected in a primitive type of rabbit Among simple charac¬ 
ters exhibited by this fossil form may be mentioned small size, 
skull short in proportion to its length, skull relatively low and flat, 
plane of the occiput forming only a slight angle with the plane of 
the palate, supraorbital processes small and of a simple type, air 
passages small, palate long, enamel folding on the teeth simple, 
muscle attachments on the mandible and on the femur weakly 
developed Notwithstanding its large number of simple charac¬ 
ters Palacolagus haydem la characteristically a kpond, with the 
characteristic rabbit type of skull and skeleton and with the usual 
rabbit type of teeth, though with some minor differences in enamel 
pattern 

Uxivxbjmtt or Michigan 

• Cope, E D, Verlttorat* of the Tertiary famatumt of the West, Book I, 

JLm rt A Osal Stir* T*rr Vn\ 9 nl M 91 
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Introduction 

T HE southern Wasatch Mountains are situated in the central 
part of the State of Utah about sixty miles south of Salt 
Lake City They he on the boundary of three physiographic and 
structural provinces, namely, the Basin and Range, the Middle 
Rocky Mountains, and the Colorado Plateaus (Map 31), owing 
to this strategic position they are of much geologic interest The 
present paper treats of their stratigraphy Only a broad outline 
of the rock sequence can be presented because of insufficient 
knowledge of detail Much paleontologic and stratigraphic work 
still remains to be done 

Thk Stratigraphic Column 

The rocks of the southern Wasatch Mountains range m age 
from Archean to Recent, and are representative of all the eras 
and most of the periods of geologic time Many unconformities 
and hiatuses, however, attest the fact that the record of past time 
in this region is only partly complete 

Three unconformities of tht first rank exist, namely, the 
Archean and Algonkian, the Algonkian and Cambrian, and the 
post-Cretaceous or Laramide There appears to be no reflection 
of the Appalacluan revolution in the strata of this region 

The Archean, Algonkian, and Cambrian rocks are quite similar 
to rocks of the same age in surrounding regions, but the rest of 
the Paleozoic strata does not bear lithologic similarities of corre¬ 
lation value The Tnassic senes is probably closely related to 
rocks of the same age farther north, but tho Jurassic rocks com¬ 
pare more closely to the Colorado Plateau lithologic types Rocks 
of Cretaceous age do not outcrop in the area of the southern 
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Map 31 The southern W aaatch Mountains, with insert showing location of the area m the State 
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Wasatch Mountains, but arc present in neighboring regions as 
part of the general Mesozoic sequence The Tertiary Period is 
represented by rocks of Lower Eocene and Pliocene (?) age Qua¬ 
ternary rocks cover large areas, and may contain a record of the 
entire period 

A sum man zed description of the strata of the southern Wa¬ 
satch mountains is gnen m tabular form for convenient referenoe 

Ahchean 

The lower 2,000 feet of the pre-Cambrian senes, the Archean, 
is composed of granite, gneiss, schist, and pegmatite 

SCHISTS AND GNEISSES 

About one third of this Archean basal complex is made up of 
highly contorted schists and gneissis The gneisses arc much 
hko the schists in mineral composition and may be distinguished 
from them only by the coarser banding The schists are well 
foliated and may be divided into two varieties, mica and horn¬ 
blende 

Thin sections of the Dry Mountain schists and gneisses cor- 
respond closely to those described from Ogden and Farmington 
canyons, by Zirkt 1 1 

The approximate strike of the foliation is N 4° W 

PEGMATITE 

The pegmatite consists of great dikes intruded into the schists 
and gneisses It composes about one half of the basal complex 
and is usually very coarse and consists chiefly of microcline and 
quartz This pegmatitic quartz has contributed largely to the con¬ 
glomerates of the overlying Algonkian and Cambrian quartzites 

GRANITE 

The granite is massive and rather fine grained Hand speci¬ 
mens am pink, and in places have distinct porphyritic tendencies 
and even pegmatitic facies Phmocrysts of pink feldspar in the 
porphyntic granite range in size from 0 5 to 1 5 cm 

1 Zirkel, Ferdinand, U 8 Geol Expl Par , 0 22, 25, 25 1876 
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In thin sections the following minerals were found quartz, 
15 to 50 per cent, plagioclasc (albitc to oligoclasc), 40 to 70 per 
cent, microcline, biotite much altered to chlorite, and acces¬ 
sories (apatite, magnetite, and certain small isotropic grains which 
may be garnet) No granulatton or crushing was observed m 
thin sections of the various rocks 

In outcrop the granite shows two joint systems, both slightly 
inclined to the vertical and at right angles to each othc r 

INTRUSIVE RELATIONS 

The schists and gneisses are the oldest of the three rock types, 
bung intruded by both the pegmatite and the granite Nom- 
trusive contacts were found between the pegmatites and the 
granite, and hence their relative age is not known 

RFFERENCE 

Loughlin's reconnaissance description of this basal complex 
characterizes it as “granite-gneiss with schist inclusions” 2 His 
mineral dcscnption is at variance with that given here in only 
one particular He determines the plagioclase as sodic hndesune, 
whereas the writer has found it to bo gradational between albite 
and oligoclase , 


Algonkian 

Loughlm 2 reports 800 to 1,000 feet, by aneroid measurement, 
of Cambrian quartzite and shale resting “ unconformably upon 
the prc-Cambnan granite” and “gneiss complex ” No Algonkian 
rocks were described, on the ground of this report the statement 
has often been made that in the Cottonwood district there are 
over 10,000 feet of Algonkian quartzite, but just fifty miles to 
the south m the Bantaquin region similar rocks are entirely absent 
More detailed work has shown that “Loughlin’s Cambrian” 
is composed of Algonkian and Cambrian rocks, which are sepa¬ 
rated by a pronounced unconformity 

* Loughlin, G F, Ore Deponte of Utah, U S Gtol Surv , Prof Paper 111. 
pp 1-334 1930 

1 Op cti , p 324 
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Character of sediments — The Algonkian rocks of Dry Moun¬ 
tain are shales and quartzites The quartzites are generally 
dark red, with fine and coarse variations Most of them are 
hard and firmly cemented, but occasional sandy beds are en¬ 
countered Quartz-ptbblo conglomerates are frequent within tht 
formation The pebbles, which are rounded and about one inch 
m diameter, are composed of white quartz, and are Hit in a dark 
red, quartzitic matrix traotures break cleanly through the 
pebbles as if the rock were homogeneous 

Ihe shales are generally dark red also, but occasionally green 
and bright yellow beds appear They weather rapidly into tran¬ 
sient taluB slopes of small angular fragments 

Thickness —The Algonkian has a thickness of from 500 to 
1,000 feet It is thickest at the abrupt fault termination near 
Santaquin Canyon, and thinnest about four miles to the north, 
where it is also terminated by a fault 

Correlation — No fossils were found except questionable worm 
borings, which Loughlin mentions 4 Therefore, correlation of the 
Algonkian of the Santaqum district with other formations must 
be based entirely on diastrophism and lithology This Dry 
Mountain Algonkian correlates roughly in lithology and exactly 
in position with the Algonkian m the Cottonwood district and 
in the American Fork district In these three localities the 
Algonkian is composed, in part, of dark red quartzite, is overlain 
unconformabiy by characteristic pmk Cambrian quartzite, and 
rests unconformabiy on a crystalline basal complex, except m 
the Cottonwood district, where a granite intrusion has destroyed 
the lower contact 

Archean and Algonkian contact —Ihe contact of the dark 
Algonkian quartzites and shales upon the granite is well displayed 
above the Black Balaam claim on the ndge forming the south side 
of Green's Canyon It is sedimentary, with large and small, 
angular and round, quartz phenoclasts embedded w a light green, 
and m places dark red, coarse matrix of quartz sand This basal 
conglomerate is not more than fifteen feet thick, and is immediately 
overlam by the dark quartzite There were no signs of contact 

* Jbxd 
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raetaroorphism In any place along the granite contact, thus indi¬ 
cating the granite to be Archcan in age 

Cambrian 

The Cambrian in the southern Wasatch Mountains consists 
of three parts a lower quartzite, a middle shale, and an upper 
limestone In this respect it is similar to the Cambrian of the 
northern and central Wasatch Mountains, of the Oquirrh Moun¬ 
tains, and of the East Tintic Mountams On the evidence at 
hand the two lower formations arc correlated with the “Tintic 
quartzite” and the “Ophir shale” The Tintic quartzite m 
the East Tmtic Range was described and named by Loughlin * 
The name “Ophir Shale” was proposed by B S Butler, of the 
United States Geological Survey, m 1920, with whom Loughlin 
was associated m the preparation of Prof Paper 111, Ore De¬ 
posits of Utah Loughlin’s reconnaissance report of the southern 
Wasatch Mountains points out the various exposures of the Cam¬ 
brian A reference to his map accompanying the report will show 
these areas, a description of their extent will not be repeated here 

TINTIC QUARTZITE 

Character of sediments —MegascopicaHy the quartzite is of 
two colors, light gray and light pink Both varieties are hard and 
dense, with a decided conchoidal fracture which cuts through the 
individual quartz grains In the bght gray quartzite rounded 
quartz grams one-half to three-fourth mm in diameter are firmly 
cemented by secondary silica, which fills almost the entire inter¬ 
stitial space The quartz grains are quite fresh In the pink vari¬ 
ety they are smaller, being only one-tenth to three-tenth mm in 
diameter, and are rounded or angular There is considerable 
interstitial sericite, but little secondary silica The cleanness of 
the sihea sand, the roundness of the larger grains, and the angular¬ 
ity of some of the smaller ones suggest that the quartzite consists 
of ancient beach sands 

The Tmtic quartzite is easily recognizable in boulders, and 

1 Lindgren, Waldemar, and Loughlin, 0 F, Geology and Ore Deposits of 
ihs Tintic Mining Distrust, Utah, U S GeoL Sure, Prof Paper 107, p 23 1019 
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forme a large part of the Wasatch conglomerate and Recent de¬ 
posits 

Thickness — The Tintic quartzite has been measured in Green’s 
Canyon on the weBt slope of Dry Mountain, and presents a thick¬ 
ness of 900 feet Elsewhere its base is not exposed, and therefore 
other measurements could not be made 

Correlation — No fossils are known from the Tintic quartzite 
In this section the Ophir shale in which fossils have been found 
is of upper Lower Cambrian or lower Middle Cambrian age 
Therefore, the Tintic quartzite which underlies the Ophir shale 
must have been formed during some part of Lower Cambrian 
time 

Algonkian and Cambrian contact — The Tintic quartzite rests 
unconformably on the Algonkian This unconformity is seen 
at the bottom of the ore shoot on the loading platform of the 
Union Chief Mine A conglomerate there exposed contains white 
quartz pebbles ranging in size from one-half inch to two inches, 
the majority being about one inch in diameter The angularity 
of the contact near the mine is about 15 degrees The uncon¬ 
formity may best be seen from the top of the ndgo b< tween the 
lower part of Santaqum Canyon and Pole Canyon, Section 30, 
T 10 S, R 2 E Here the line of the unconformity is about level 
with the eye, and the truncation of a large senes of the Algonkian 
quartzites and shales by the overlying Cambrian quartzite at an 
angle of about 25° is visible with textbook clearness When 
Dry Mountain is viewed from below, the angulanty of this un¬ 
conformity is greatly decreased by acute perspective, and is not 
discernible unless its exact position is known 

An extremely coarse phase of the basal conglomerate of the 
Cambnan is encountered about 1,000 feet north of the mouth of 
North Canyon, where a prospect hole at an elevation of 6,450 
feet follows in along a fault which dips 55° to the west Just 
above the prospect hole a basal conglomerate is encountered 
which is of exceedingly variable composition The matrix shades 
between light graywacke and a dark quartzite The phenoclasts 
range from small, rounded quartz pebbles to large, angular quartz 
fragments, and even large, angular blocks of gneiss and schist 
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The total thickness of this conglomerate is fifty feet or more 
Above it lies the typical lighter Cambrian quartzite, in which an 
igneous sill is found 


OPHIR SHALE 

Character of sediments —- The shale is generally thin-bedded, 
and of an olive-drab color It has a very characteristic, micaceous 
sheen on the parting surfaces In thm beds it is a true shale, 
but in beds over one-half inch thick it occurs in the form of ft well- 
cemented sandstone A thm section of such sandstone shows it 
to be an aggregate of small, angular, and poorly rounded quartz 
grains one-tenth to three-tenth mm in diameter, with a few mi- 
crockne and plagioclase grams irregularly distributed, and with 
muscovite shreds along the bedding planes Muscovite flakes 
produce the characteristic sheen of the shale Other light lemon- 
green grams of the same size as the quartz grains occur prominently 
and are alteration products of ft mineral of rather high relief They 
are usually dark between crossed nicols Neither the alteration 
product nor the original grains could be determined A small 
amount of secondary silica as a cement was observed around the 
quartz grams, but not enough to make the rock a quartzite 

Thickness — A good section of the Ophir shale, which is avail¬ 
able for study in North Canyon, shows that the contact of the 
shale with both the underlying quartzite and the overlying lime¬ 
stone is one of gradation between shale and quartzite ftt the bottom 
and shale and limestone at the top The upper and lower limits 
must, therefore, be arbitrarily established and under this condition 
the thickness measures approximately 300 feet On the west 
face of Dry Mountain it was estimated to be 250 feet 

Fossils and correlation In the summer of 1928 fragmental 
trilobites were found at the Union Chief mine in a rather soft, 
gray clay-shale, distinctly different from the typical Ophir shale 
in lithology, but occurring in its upper horizons or m the lower 
horizons of the limestone into which the shale is transitional Pro¬ 
fessor B F Howell of Princeton University has kindly identified 
the following fossils from this formation Bathyunscus sp , Ole- 
nopsis sp, Ptychopana sp Two brachiopods from the typical 
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Ophir shale found in Long Range west of York were also iden¬ 
tified by him They are Obolus sp and Micromitra sp 

The fauna, especially the tnlobites, is similar to that found 
in the Gordon Shale of Montana and the Ross Lake member of 
the Ptarmigan formation of British Columbia This fauna repre¬ 
sents either uppermost Lower Cambrian or lowermost Middle 
Cambnan time, according to Professor Howell 4 

The Ophir shale has also many tubular structures which, in¬ 
stead of piercing through the layers as worm bonngs do, repose 
on them No detail is preserved, and the meaning of these marks 
is obscure Other markings very closely resemble traces of sea¬ 
weeds Peculiar mottled surfaces of unknown origin are common 

CAMBRIAN AND UNDIFFERENTIATED LIMESTONES 
AND DOLOMITES 

Above the Ophir shale a thick senes of dark, and generally 
massive, limestone and dolomite beds occur, the lower 2,300 feet 
of which, so far, have yielded no fossils Their age is consequently 
indeterminate and, therefore, the term u undifferentiated ” is used 
in naming them Certain lithologic peculiarities, such as “ribbon 
banding” and “oolitic texture,” are found in limestones of tenta¬ 
tive Cambnan age farther north in the Wasatch Mountarns and 
to the west in the Tmtic Mountains These two characters, 
which are found in the strata immediately above the Ophir shale 
also, occur in limestones of the same horizons m the southern 
Wasatch Mountains and serve as the only basis of correlation 
It is, therefore, probable that the lowest 300 foet of the lime¬ 
stones in North Canyon is Cambnan m age 

The rest of the overlying limestones and dolomites may be 
Cambnan, Ordovician, Silurian, and Devonian, or they may 
represent all or only part of any one of these There are no pro¬ 
nounced unconformities within the group The conclusion may 
thus be drawn that throughout pre-Carbomferous Paleozoic tune 
the region of the southern Wasatch Mountains was subject to a 
series of very gentle, alternating emergences and submergences, 
producing, in the absence of fossils, almost undetectable discon- 
* Howell, B F f personal communication 
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fortuities The region was one of almost exclusive carbonate dep¬ 
osition, which fact indicates that throughout this long span of 
time no emergence was vigorous enough to cause the deposition 
of clastic sediments 

The thickness of this Cambrian and undifferentiated senes, as 
measured between the Ophir shale ahd an arbitrarily established 
upper boundary where the Carboniferous sediments are thought 
to begin, is about 2,300 feet 


SECTION OF CAMBRIAN AND UNDIFFERENTIATED BEDS 
IN NORTH CANYON, T US, R IE, UTAH 


Description of beds 

Limestone, brecciated 

Limestone series, noted for sharp jointing Bedding 0 to 12 inches 

Dolomite, fine-grained, light gray, fairly massive Weathers to sandy 
appearance 

Dolomite, fine-grained, light gray Ribbon structure somewhat 
smaller than lower ribbon horizons 


Thickness 
in feet 
220 
i 200 


I imestone, dark Bedding 6 to 18 inches Beginning of great cliff 

making horizon 350 

Dolomite, dark, wormy 260 

Dolomite, white 6 

Limestone, dark Bedding thin 100 

Dolomite, dark, wormy 36 

Umestone, massive, dark 100 

Limestone, ribbon Bedding 1 inch 26 

Limestone, massive, dark 225 

Dolomite Weathers to sandy appearance 3 

Limestone, massive, dark 226 

Dolomite, dark, small irregular white markings, somewhat wormy 
Strike N 60° E , dip 39° 8E 16 

Limestone, nbbon Bedding 3 to 6 inches 280 

Limestone, oblitic Ohlites 2 to 3 mm in diameter 10 

Limestone, characteristic nbbon Bedding I inch to 3 inches, 
chiefly 1 mob, with Irregular gray-buff stringers 60 


2294 db 
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Carboniferous 

Though there is probably a full sequence of Carboniferous 
formations in the southern Wasatch Mountains, the compilation 
of a complete section has not been found possible because of insuf¬ 
ficient paleontologic anti stratigraphic study How< vt r, Dr Girty 
of the United States Geological Survey, who identified the Car¬ 
boniferous fossils collected by the author, feels certain that the 
Madison formation, the Pottsvillc and post-Pottsville horizons, 
and probably the Brazer formation, are represented in the rocks 
of the area 


MISSISSIPPI AN 

The Mississippian senes includes the Madison limestone below, 
and probably the Brazcr formation above They are both com¬ 
posed almost entirely of limestone and dolomite, except where, 
toward the top of the Brazer, a considerable amount of black shale 
appears The best sections of the Mississippian series are exposed 
m Santaqum Canyon and North Canyon, but the inability of the 
writer to find fossils or unconformity s in these sections makes the 
determination of boundaries impossible for the time being For 
this reason the Mississippian senes has been mapped as one umt 

In the North Canjon and Santaqum Canyon sections the 
establishment of a lower limit of the Mississippian is purely arbi¬ 
trary The senes of non-fossiliferous limestones above the Cam¬ 
brian merges into the Madison without any observed trosional 
break Usually the first appearance of small crinoid stems has 
been taken to represent the boundary In North Canyon a wind¬ 
blown, pure silica, quartzitic sandstone is encountered, together 
with the first observed crinoid stems Because of the exceptional 
occurrence of a sandstone in all the limestone series from Cam- 
bnan to Pennsylvanian, it is thought that this sandstone may have 
some di astro phi c Import, it has, therefore, been arbitrarily selected, 
without any fossil evidence, as the lower limit of the Mississippian 
and as a mappable horizon It is hoped that some paleontologist 
will become interested in making a more thorough study of this 
part of the stratigraphy which is so well exposed in North Canyon 
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SECTION OF MISSISSIPPI AN BEDS IN NORTH CANYON, 
TllS.HlE UTAH 


Description of beds 

Shale, dark, thm-bedded, with thin limestone lenses Highly dis¬ 
torted In Wash Canyon two or three heavy quartzite beds 
occur 


Thickness 
in feet 

200-300 


Limestone, massive, blue Bedding 1 inch to 4 inches 300-400 

Limestone, massive, finely speckled Cup corals I inch in diameter 200 

Limestone, dark, massive, dense Regular beds of chert 1 inch 
thick at bottom Chert beds pass upward into chert lentils, 
which are larger and more irregular toward top 350 

limestone, massive, dark, crmoidal Small white blotchee and 
markings 15 


Shale, black, carbonaceous, calcareous Dark argillaceous lime¬ 
stone beds intercalated 30 


Limestone, dark, fine-grained, conchoidal fracture Bedding 2 to 0 


inches Small crinoids and cup corals 240 

Dolomite, dark, finely crystalline 50 

I unestone, gray, massive, small crinold horizons 120 

Quartzite, wind-blown sandy lenses, pure silica Band 6 

Dolomite, gray with very small crinoid stems and brachiopods 
Possibly not Mwsissippian 30 


1600 + 


Madison formation — Loughiin 7 collected fossils from two 
horizons, one 400 feet above the other, on Dry Mountain and in 
Santaquin Canyon These were declared by Dr G H Gixty of 
the United States Geological Survey to be of Madison age The 
upper fossiliferous horizon is a cherty limestone which, because 
of its singular occurrence, is easily recognizable elsewhere and 
therefore serves as a convenient stratigraphic marker in other 
localities 

Collections of Madison fossils were also found, by the writer, 
in the mouth of Santaquin Canyon, but, because of the complexly 
faulted rocks in which they occur, their position in the Madison 
was not determined 

7 Loughiin, aa cited in note 2, p 325 
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The cherty horizon is thought to mark approximately the top 
of the Madison formation, because of the occurrence of a fossil- 
lferous horizon 400 feet above the chtrt, the fossils of which Girty 
has tentatively assigned to the Upper Mississippian A sharp 
boundary, however, cannot be located in this 400-foot zone be¬ 
cause of the lack of any unconformity to mark a definite break 

Brazer if) formation — A series of limestones, with 200 to 
300 feet of shale at the top, is includt d between the known Missis¬ 
sippi and the great Intercalated senes of the Pennsylvanian 
Loughlin reports a collection of fossils from a horizon 400 feet 
above the chcrty limestones of the Madison, and assigns them 
tentatively to the Upper Mississippi 

Jrom the low Glenola Valley Hills southwest of Santaqum a 
single fossil was found by the writer, which Dr Girty identifies 
as Productus brazerianua He feds rather confident that it belongs 
to the Brazer formation which overlies the Madison formation 
It is, then, rather definitely known that a post-Madison Missis- 
sippian series of limestones is present, and with the occurrence of 
this Brazer type of fossil, the series is tentatively called '‘the 
Brazer formation " It may well be that the Brazer fossil horizon 
is represented by a hiatus in Snntaquin Canyon and North Canyon, 
and that, therefore, the rocks found in the Glenola Valley Hills 
must be supplied in the section through North Canyon to make the 
sequence at all complete The limestone in the Glenola Valley 
Hills has facies resembling dense, gray, fresh-water types Lime¬ 
stones of fresh-water origin are, however, probably not present in 
the Carboniferous of this region, but a rock of such striking charac¬ 
ter would have been noticed in the sections through the main 
ridge of the southern Wasatch, if it did occur The absence of 
this limestone, then, strengthens the suspicion that a post-Brazer 
erosion epoch m Upper Mississippian or early Pennsylvanian time 
has been responsible for its removal 

The black shales such as are found in North Canyon and Bear 
Canyon are not present m Santaqum Canyon or m Dry Mountain 
Also, the Mississippian senes is conspicuously thinner through Dry 
Mountain than in North Canyon These additional facts necessi¬ 
tate the conclusion that post-Mississippian emergence and erosion 
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removed a large amount of rock in increasing proportion to the 
north, especially in the vicinity of Dry Mountain 

This erosion surface, although not accurately located, was 
buried by a new lithologic umt of Pottsville age, and is thought 
to mark the boundary between the Mississippian and the Pennsyl¬ 
vanian 


PENNSYLVANIAN 

Intercalated ernes — The sedimentary rocks above the Upper 
Mississippian have a distinctive lithology and have been called 
by Loughlin 8 the “Intercalated senes,” a name which is htre 
retained They are 10,000 foct thick, and consist chiefly of a 
series of interbedded sandstones and limestones Very little shale 
is present Some of the sandstones are pronouncedly quart antic, 
and some of the limestones very siliceous The Intercalated senes 
forms the whole of Mount Nebo and the high South Ridgi It 
underlies the Wasatch conglomerate to the east of the Wasatch 
Mountains from Mount Nebo to Loafer Mountain, and also forms 
most of thi hills south of Santaqum 

Fossils collected at vanous horizons in the Intercalated senes 
in Santaqum Canyon were identified by Dr Girty The lower 
7,000 feet contains rather nondesenpt fossils which he refers t9 
the Pottsville or Lower Pennsylvanian 

Above these lower horizons of the Pennsylvanian a grmip of 
faunas occurs which Girty believes are post-Pottsville In the 
section in Santaqum Canyon, where a complete sequence is thought 
to be present, post-Pot ts vdle fossils were found about 9,000 feet 
above the base of the Intercalated senes and 2,000 feet above the 
last-mentioned Pottsville horizon 

A fauna from the High South Ridge of Mount Nebo is probably 
also post-Pottsville in age, especially if the evidence from the 
Gold Hill region applies to the southern Wasatch Mountains In 
the Gold Hill region Fumltna does not occur in any of the Potts¬ 
ville faunas and, therefore, the occurrence of this fossil is thought 
to indicate the presence of some post-Pottsville horizon 

Other post-Pottsville faunas were found on the south slope of 

1 Loughlin, as cited in note 2, p 325 
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Loafer Mountain above the mouth of Schram Creek and on the 
east slope of Dry Mountain above Maple Deli 

In Gardner's Canyon Fusuhna are abundant in the limestones 
which overlie the Jurassic shales 

At the head of Santaquin Canyon in Dry Hollow, above the 
post-PottsviUc horizons, a fauna is encountered which, according 
to Girty’s incomplete fossil evidence from Gold Hill and the 
Oquirrh Mountains, is correlated with the Pottsvdle horizon of 
the Gold Hill section This confirms the writer’s suspicion that 
a repetition of the strata, probably by faulting, has occurred lure 
As already mentioned, Dr Girty finds that the Carboniferous 
faunas of the southern Wasatch Mountains are represent! d m 
the Gold Hill and Oquirrh Mountain sections It would, therefore, 
appear that the Carboniferous strata of the southern Wasatch 
Mountains bear close relationship to the rocks of equivalent age 
to the west and northwest To the north, m the central and 
northern Wasatch Mountains, Carboniferous rocks of entirely 
different lithologic aspects occur It is concluded, then, that the 
Carboniferous rocks of the southern Wasatch Mountains are to 
be correlated with those of Gold Hill and the Oquirrh Mountains, 
rather than with those to the north in the Wasatch Mountains 

Relation of Pennsylvanian to Triabsu 

The transition from the Carboniferous to the Tnassic may 
be seen in the North Fork of Salt Creek Canyon at C amp l)ad- 
andson From a distance red strata appear sparingly interbedded 
with the upper members of the Intercalated series, but become 
more and more numerous, until they finally form the tntire rock 
series Since no decided lithologic change or any evidence of 
an angular unconformity was noted, the contact between the 
Intercalated senes and the Woodsidc of the Trlassic is purely 
an arbitrary one, and leaves several hundred feet of strata, in 
which a few red beds occur, assigned to the Intercalated series 
No definite break between the Carboniferous and Tnassic 
has boon found to the north, either at Park City 9 or in south- 

• Bout well, J M , Geology and Ore Deposits of the Park City Mtmng Dis¬ 
trict, Utah, V 3 Geol Surv , Prof Paper 77, p 40, PI V 1912 
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eastern Idaho, 10 although in the Wasatch front east of Salt Lake 
City Schneider 11 recognizes “ evidence of a disconformity ” The 
nature of this disconformity us not stated, probably because of the 
brevity of the paper 

Because of lack of fossils, especially m the red beds, it is not 
known whether rooks of Permian age are present From physical 
evidence it would appear that possibly a complete transition is 
present, but from the previously noted difficulty in finding fossils 
or erosion&l breaks, it must be concluded that that part of the geo¬ 
logic history represented in the transition from Pennsylvanian to 
Tnassic time remains an unsolved problem in the southern Wa¬ 
satch Mountains 

Thussic 

OCCURRENCE 

The Tnassic senes of rocks follows down the eastern flanks 
of the Wasatch Mountains from the Park City district to the 
Nebo district At Thistle Junction the Tnassic beds, which dip 
steeply to the east, begin to swing westward They soon dis¬ 
appear under the Tertiary cover in the neighborhood of Bennie 
Creek, only to reappear again in the North fork of Salt Creek 
Canyon, where erosion has cut through the flat-lying Tertiary 
rocks mto the upturned Mesozoic strata beneath Hero the beds 
strike northeast and dip from vertical to 45° northwest The area 
mapped does not include the Thistle Junction exposure, but only 

the ones in Salt Creek Canyon 

/ 

WOOD6IDE (?) FORMATION 

Character of sediments —The base of the Tnassic rocks in 
the North Fork of Salt Creek Canyon consists of dull red sand¬ 
stones and shales mterbedded with thin, light gray and buff- 
colored shales and sandstones Limestone beds 2 to 4 feet in 
thickness, apparently of marine origin, are also present The 

u Mansfield, G R, Geography, Geology, and Mineral Resource* <4 Part of 
Southeastern Idaho, V 3 Ged Surv, Prof Paper 16&, p 80 1927 

u Soho*?ider, Hyrum, “A Discussion of Certain Geologic Features of the 
Wasatch Mountains,” Joum Geol , Vol 33 (1925), No 1 
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bottom of Bear Hollow marks the lower limit of this formation 
It may also bo seen as a red band around the steep slope of the 
high south ndge of Mount Nebo, some 500 feet abov* the junction 
with the more gentle relief of the north slopes of Salt Cret k Canyon 
Thickness — This group of beds is only 150 to 200 feet thick 
The lower limit is purely arbitrary, as previously explained under 
the caption “Relation of Pennsylvanian to Tnassic,” and could 
without difficulty be shifted to lower horizons, which would thus 
increase the thickness 

Correlation — This senes of red beds with intercalated marine 
limestones passes conformably into a light gray and buff-colored 
series called “ the Thaynes formation ” The Thaynes bears fossils 
corresponding to those identified from the Thaynes of the Park 
City district, which is Tnassic m age Conformably underlying 
the Thaynes in the Park City district is a homogeneous dark red 
shale 1,100 feet thick So far as known, this bears no fossils, and 
is called Triassic only on the ground that it resembles certain 
beds in the known Tnassic Thaynes This dark red shale group 
has been called by Boutwell 12 “the Woodside Shale ” Although 
the thickness of the red beds at the base of the Tnassic in Salt 
Creek Canyon is only a sixth of that in Park City, the two occupy 
similar stratigraphic positions and are of the same color On 
these grounds they will be tentatively correlated as the samt for¬ 
mation Schneider mentions the Woodside on the Wasatch front 
east of Salt Lake City as more sandy and more calcareous than 
in the Park City district, but not so deep red w The thickness is 
not given, but the writer’s own examination of the ground would 
estimate it as only a few hundred feet Thus the Woodside east 
of Salt Lake City corresponds more closely to the Woodside of 
Salt Creek than docs the Park City It may be that this Wood- 
side formation m Salt Creek is considerably reduced in thickness 
by being involved in the Nebo overthrust, of which not all details 
have yet been fully worked out 

At the head of S&ntaquin Canyon, a short distance up Dry 
Hollow, a red sandstone begins with typical Ankareh color and 

u Boutwell, m cited in note fi, p 52 
*• Schneider, u cited in note 11, p 38 
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laminations, but apparently in stratigraphic position with the 
Woodside Major faulting has probably occurred In this vicinity, 
as previously mentioned, and the significance of this red sandstone 
at the top of the Intercalated series m Santaquin Canyon is, 
therefore, not known 


THAYNES FORMATION 

Occurrence ~~ The Thaynes formation occurs stratigraphically 
abov< the Woodside (?) formation, but in outcrop below it be¬ 
cause of the overturned structure It crosses the North Fork of 
Salt Creek Canyon between Bear Hollow and Cow Hollow, but 
is poorly < xposed It transects the upper part of Andrew’s Can¬ 
yon, where it is most accessible, and a few fossils may be found 
in the float and weathered outcrop It comprises roughly the 
lower 500 feet of the high South Ridge below the Woodside, and 
here finally wedges out toward the west owing to implication m 
the Nebo overthrust 

Character of sediment* —The Thaynes formation consists of 
a senes of fine buff and gray sandstones, with some distinctly 
limy beds intercalated The sandstones are both thinly and thickly 
bedded, and somp have a good development of laminations Thin 
sections show the sandstone to t>e composed chiefly of an aggregate 
of quartz and muscovite grains, with maximum diameter of one- 
twentieth mm The quartz grains form the greater part of the 
rock The rock effervesces freely when tested with hydrochlonc 
acid 

Thickness — Because of varying dips and acute truncation 
by the Nebo overthrust, the thickness can be only estimated It 
ranges from 500 to approximately 1,000 feet 

Fo88tl8 and correlation —The following fossils found in this 
formation wire identified by Dr Girty Aviculipecten sp , Pseudo » 
monotis t sp , Bakexoellxa t sp , Myacxtes inconspiruus f These 
fossils, though few, correlate with those of the Thaynes 14 of the 
Park City district In lithology the two formations are some¬ 
what alike Therefore, in view of the stratigraphic position, 
the lithological similarity, and the fossil evidence, this group of 
M Boutwell, u cited in note 9, p W 
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fine, buff sandstones of Balt Creek and Mount Nebo is called 
“the Thaynes formation ” 

Bout well, in his first studies of the Park City district, found 
the fossil content of the Thaynes to agree with that of the “ Permo- 
Carboniferous beds" of the Fortieth Parallel Survey, but his later 
work states it to be faunally related to Pealed “ M< koccras beds’* lfc 
of southeastern Idaho, which had fcxen referred by C A 'White 18 
to the Tnasaic, although t he Park C lty district does not contain 
ammonites Further studies of the cephalopod genera by Hyatt 
and bmith 17 showed that the fauna of Idaho is intimately related 
to the Lower Tnassic faunas of India and eastern Sd>ena, and that 
it contains species which may even be identical with those from 
Asia The Thaynes is, therefore, assigned to the Lower Tnassic 
No ammonites were revealed in the Salt Creek Triassic, but it is 
held to be of the same age as the Park C ity Tnassic, whose tri¬ 
partite lithologic and stratigraphic division it so closely resembles 
Professor A A L Mathews 18 has published an article on a 
new ammonite fauna of the Thaynes formation which he found 
cast of Salt Lake City In this paper he splits the previously 
recognized Thaynes into two groups, and names the lower one 
“the Pmecrest formation,” from Pmecrest Ridge m Emigration 
Canyon, the upper group retaining the name “ Thaynes forma¬ 
tion ” Later he applies the name “Emigration” to the upper 
formation instead of “Thaynes,” but stiU uses “Thaynes” as a 
group name which includes both the Pmecrest and Emigration 
formations 10 The Pmecrest formation is reported as lower than 
Boutweil's Park City Thaynes, and is not represented there in the 
type locality In personal conversation Professor Mathews has 

“ Peale, A C , “Report of the Green River Division,” U 8 Geol o ndOeog 
Surv Terr , Eleventh Ann Rep , pp 621-629 1879 

14 White, C A , “Triasaic Fossils of Southeastern Idaho Contributions 
to Invertebrate Paleontology," No 5, U $ deal andOeog Sure 7 err .Twelfth 
Ann Rep, pp 106-118 1880 

lT Hyatt, Alpheua, and Smith, J P, The Trxassxc Cephalopod Genera of 
America, 17 8 Geol Swv , Prof Paper 40, pp 17 19 1906 

11 Mathews, Asa A L, “The Lower Tnassic Cephalopod Fauna of the 
Fort Douglas Area, Utah," Walker Museum Memoirs, Vol 1, No I 1929 
10 Mathews, Asa A L, “Mososolc Stratigraphy of the Central Wasatch 
Mountains," Oberhn College Lab Bull , New Ser , No 1, p 4 1931 
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stated that he believes that the Thaynes as represented in Salt 
Creek Canyon is equivalent to the upper division or Emigration 
formation and does not mclude his Pinecrest formation 

ANKAREH FORMATION 

Occurrence —The Ankareh in Salt Creek Canyon emerges 
from under the Tertiary cover just below Tryan Hollow, dipping 
40° to 60° NW, and strikes southwest diagonally across the 
North hork to Andrew's Canyon, where it crosses at the head of 
the road and swings into Mahogany Knoll Continuing west, 
it thins rapidly until at the knoll formed of Wasatch conglomerate, 
about one mile west of the elk pasture, it is entirely lacking From 
there west to the Wasatch front the Intercalated series is in con¬ 
tact with the Jurassic shales, with only occasional irregular red 
rocks observable The entire Tnassic system of some 2,500 feet 
in thickness has disappeared here at the base of the high, over¬ 
turned South Ridge of Mount Nebo, which is withm four miles 
The Nebo ovorthrust is undoubtedly the cause 

In the Ankareh formation m Andrew's Canyon is an old quarry 
from which the red sandstone has been extracted for use as a 
building stone by the early settlers It breaks evenly along the 
bedding and at right angles across the bedding, so that it is 
easily worked 

Character of sediments — In the Park City district, where the 
type section of the Ankareh occurs, the major part of the formation 
consists of red shales, but these grade through considerable thick¬ 
nesses into sandy facies A number of well-marked, coarse, gray 
sandstone beds are also present, together with intercalated blue- 
gray limestones In Sait Creek Canyon a solid red massive sand¬ 
stone is the dominant rock type Purple, light pink, and creamy 
shades lend variation, however, to the dominant red A fifty- 
foot shale member is also noted near the lower part of the forma¬ 
tion, which vanes In color from red to light green Limestone 
float suggests the presence of limestone layers, as in the Park City 
district, but none were found In place 

A microscopic examination of a laminated specimen of red 
Ankareh sandstone, taken from the quarry at the head of the road 
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in Andrew’s Canyon, shows that the quartz grains range from one- 
tenth to one-fifth mm in size, are mostly angular, and compriRi 
about 50 per oent of the slide Andesinc-plagioclase grams are 
plentiful and little weathered The second most abundant con¬ 
stituent is an alteration product consisting of seriate and probably 
calcitc The senate may have come from a more sodic U ldspar 
The calcite is probably secondary The rock efforvisoes freely 
when tested with hydrochlonc acid Some muscovite shreds and a 
zircon grain were observed Silica in small amounts around the 
quartz grains is common, but the chief cement is dark brown hema¬ 
tite It is interstitial, but bunchy and not consistently distributed 
between all the grams or in coatings around the sand particles 
A thin section of the Ankareh sandstone east of Salt Lake City 
showed the hematite to be concentric around each sand grain, 
however If the single slide studied is at all characteristic of the 
formation as a whole in Salt Creek, the rock is undoubtedly an 
arkose Although the writer is not aware that any rocks of this 
nature, either m Park City or cast of Salt Lake City, have been 
recognized, this occurrence is not unusual, because the Tnassic 
sandstones of the Colorado Plateau are in places quite arkosic 

Thickness —The upper beds of the Ankareh m the North 
Fork of Salt Creek Canyon an* thought to be absent because of 
concealment by the Nebo overthrust The section as exposed in 
Salt Creek Canyon measures 1,500 foet in thickness, but the total 
thickness is probably greater 

Correlation — No fossils were found in any part of this red 
series of the Tnassic The writer's acquaintance with the litho¬ 
logic characteristics of the Ankareh formation cast of Salt Lake 
City makes him feel positive that these upper red beds in Salt 
Creek Canyon are also Ankareh The conspicuous red Ankareh 
can be traced almost continuously down the east flank of the 
Wasatch Range from the type locality at Park City to the Nebo 
district This fact, together with the similarity in stratigraphic 
position and lithology, is the basis for correlation with the Ankareh 
of the Park City district and the Ankareh of the Wasatch front 
east of Salt Lake City 
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Jurassic 

Occurrence —Strata of Jurassic age are found on both sides 
of Salt Creek Canyon, down the west side of the Gunnison Plateau 
as far as the town of Fayette, and in southern Sanpete Valley 
south of Mayfield Their total thickness is very great, but because 
of the extreme contortion and incomplete exposures of Ihe beds 
the exact thickness cannot be stated It probably is represented 
by a figure between 4,000 and 11,000 feet 

Character of sediments — A gray-drab shale is without doubt 
the thickest formation in the Jurassic Bones It may be readily 
recognized by the subdued, bad-land terrane into which it erodes 
and by the rc d or pmk patches of colonng scattered promiscuously 
over the surface (set PI XXVII) 

An unusual rook type m the Jurassic serifs is a travertine, 
probably of spring origin If it were not shattered so extensively 
by joints it would probably make a good intenor-decoration stone 
Because of its vivid, wavy, red and white banding it is called com¬ 
mercially “jazz marble ” Specimens are shown in Plate XXVIII, 
Figure 2 

Thickness — The Jurassic section is represented in the table 
at the top of the opposite page 

Fossils and correlation — In the lowest observed member of 
the Jurassic senes, the oolitic limestone, the following fossils wtrt 
found by the writer and identified by J B Reeside,Jr Pentacnnus 
astenscua M< ek and Hayden and Ostrea stngilecala f White 
In the thick shale formation the following fossils were identi¬ 
fied, again by Dr Reemde Camptonecies stygius White, Camp - 
tonectes sp , Pentacnnus astenscus Meek and Hayden, Ostrea 
stngilecula t White 

These fossils are upper Jurassic, according to Dr Beeside, 
and possibly equivalent to the Sundance formation of Wyoming 
The Jurassic shales as found in Salt Creek Canyon have been 
noted by Gilluly and Reeside 10 along the west front of the Wasatch 

10 Gilluly, James, and Beeside, J B, Jr, Sedimentary Rock* of the Son 
Rqfacl Swell and Some Adjacent Area* in Eastern Utah, V S Qeol Sure , 
Prof Paper ltO~D, p 73 1928 
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SECTION OF JURASSIC BEDS IN SALT CREEK 
CANYON, UTAH 

Description of bed 

Shale, drab, calcareous, arenaceous, generally thin bedded 
Occasional thm, lenticular limestone and sandstone beds in 
tercalated Patches of rod coloring frequent but do not 
follow any one bod Highly contorted Weathers into soft 
landscape Salt and gypsum lenses 

Travertine, wavy alternating bands of white and red calcium 
carbonate Red bands highly Impregnated with hematite 
White bands are columnar aggregates of calcite crystals 


Some silica replacement 100 + 

Sandstone, red to drab, thin-bedded, in part laminated 10 

Gypsum, stubby lens in North hork of Salt Creek coarsely 
crystalline (crystals iV inch to 2 inches in length) Con¬ 
siderable earthy material admixod 260- 300 

Travertine, same as travertine above 400 ± 

Shale, same as shale above 400 

Limestone, rather massive, creamy brown May be some¬ 
what siliceous 30 

Limestone, drab with pink tint, ohlitic, foesdiferous (PI 

XXVIII, Fig 1) 20 _ 

Plane of Overthrubt 4 210-11,200 


Plateau and correlated with the Carmel formation of the ban 
Rafael Swell and the Henry Mountains 

Lithologically, these shales have no counterpart either north 
m the Wasatch Mountains or southwest in the Colorado Plattau 
They do, however, bear a closer resemblance to the Entrada and 
Curtis formations of the Swell than to the Twin Creek limestom s 
of the central Wasatch For correlation of Tnassic and Jurassic 
sections m the Wasatch Mountains sec Figure 13, page 332 

Tnassic and Jurassic contact —The Ankareh sandstone is 
separated from the Jurassic oolitic limestone by an unconformable 
contact which may be interpreted as either an erosional uncon¬ 
formity or an overthrust fault This question will be discussed 
in detail in a future paper on the structure of the southern Wasatch 
Mountains, and therefore will not be introduced here The 
conclusion reached, however, is that the contact is an overthrust 


Thickness 
m feet 


3,000-10,000 
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fault m which neither Upper Tnassic beds nor the lower beds of 
the Jurassic senes are represented, owing to concealment by the 
thrusting 

Gypsum —The Wheeler Survey recognised the Salt Creek 
Bhales as Jurassic, 81 and in the report stated that “The Jurassic 



lie 13 Tnasric-Juraaeic columnar sections of Wasatch Mountains 
' 1 inch m 1,000 feet 


rocks are everywhere found to be gypsiferous, and in home places 
good workable beds of gypsum are seen One of these beds occurs 
at Salt Creek near Nephi * 

In 1904 a report of the gypsum deposits of the United States 
was published by the United States Geological Survey, in which 
the Nephi deposits were described by J M Boutwell n His visit 

n U S Geog and Oeol Sure W 100th Mer , atlas sheets 90 and 59 
* Howell, E E, V 8 Geog and Gedl Sure W 100th Mer, 8 284 
** Boutwell, J M , Gypsum Deposits qf the United State*, V S Geai Sure , 
BuU m , pp 102*109 1904 
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was made in the wintertime when snow conoealed the outcrops, 
but nevertheless, his conclusions as to origin agree with those of 
the writer He says u 

Although the study of the region was too hasty to obtain sufficient data 
for a complete explanation of the deposit, general observations, together with 
facts brought out by analyses, afford accordant evidence for an opinion The 
bedded structure of the gypsum, the agreement of this bedding with that of 
the country rock, the interbed ding of wall ruck and gypsum, and the occurrence 
in the same series in this neighborhood of rock salt, common Bolt and gypsum 
of various degrees of impurity tend to indicate a sedimentary origin The 
presence of about 17 per cent calcium carbonate, one-half of one per cent of 
magnesium carbonate, and minor amounts of potassium and sodium salts 
afford additional basis for the belief that this gypsum is the product of deposi¬ 
tion from surface water bodies, such as inland lakes, lagoons, and bayous 

This gypsum deposit has since been mined out, and proves 
to be a bunchy-thick lens without much continuation between 
the bedding planes Gypsum is now being mined about two miles 
to the north on the spur between Red Canyon and Quaking Asp 
Canyon This deposit likewise cannot be traced for any distance 
along the bedding Another outcrop in Gardner’s Canyon is also 
terminated rather abruptly at both ends of the outcrop Other 
gypsum showings have been discovered and claimed farther up 
Salt Creek Canyon, all of which are only of short surface extent 
Boutwell’s reasons for determining the genesis of th< gypsum are 
sufficient The only addition to be made here is one explaining 
the thick lenticular nature of the deposits The shales show in¬ 
tense compressional distortion It is thought likdy that under 
such conditions thin gypsum beds have yielded to vanations of 
pressure by flowage, thickening where relief occurred, and thin¬ 
ning where pressure concentrated The pressure and subsequent 
folding of the Jurassic shales came from the competent Paleozoic 
rooks in the Nebo overthrust 

Salt —Two rock-salt pits and a salt spnng are located in 
the North Fork of Balt Creek Canyon One salt pit is found 
just to the north of the mouth of Red Creek Another is located 
on the west side of North Fork about half a mile up from the mam 
Balt Creek Canyon Impure rock salt has been mined for cattle 
In both places a red earthy material is associated with the salt 
* Boutweil, op cU , p 109 
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This may be due to the fact that the surface outcrop is badly 
weathered and that quarrying has not proceeded far enough to 
expose the true nature of the salt, or, on the other hand, to the 
secondary deposition of salt at the surface by evaporation of salt 
water issuing through seeps or springs The fact that the salt is 
associated with detntal material of the travertine country rock 
in one pit and with volcanic-ash country rock in the other seems 
to justify the conclusion that the salt is secondary If this idea 
of origin is true, then there would be no hope of finding more solid 
and massive beds of salt with greater development of the pits 
It is inferred that the salt comes from the Jurassic shales, where 
it existed as mterbedded deposits, perhaps associated with the 
gypsum The salt spring about one-half mile up the gulch opposite 
Red Creek flows from the Jurassic shales just above the point 
where the gypsum deposit dies out In Sanpete Valley great 
beds of salt are mterbedded in Jurassic sediments From these 
known sources and from the irregular occurrences of salt near the 
surface in younger deposits it is concluded that all the salt in 
Salt Creek comes from the Jurassic shales 

The salt water emerges saturated and, upon slight evapora¬ 
tion, deposits crusts of salt along either side of its course The 
salt bnne is piped to an evaporation plant where a very high 
grade of salt is obtained It was reported over 90 per cent NaCl 
It settles as flakes on the bottom of large evaporation pans, and 
is claimed by the management of the plant to be of particular 
commercial valut in the curing of meats, the making of cheese 
and butter, etc 

Tertiary 

WASATCH CONGLOMERATE 

Occurrence — The Wasatch conglomerate is confined chiefly 
to the east slopes of the high, sharp, single ridge of the southern 
Wasatch Mountains It also occura east and west of York in 
T 10 S, R 1 E It is separated from the underlying rooks of 
Paleozoic and Mesozoic age by & pronounced unconformity In 
Salt Creek Canyon the pre-Tertiary beds have been overturned, 
truncated, and covered by this Wasatch conglomerate 
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It has a maximum thickness of about 1,200 ftet, measured 
in the area between Red Creek and Bear Hollow, but has suf¬ 
fered erosion intermittently from Eocene tune to the present, so 
that it was once much thicker 

Character of sedimmtu — Lough hn’s description of this con¬ 
glomerate holds for most places, though in one or two localities 
varying types are found He says 2a 

The conglomerate consists of pebbles, and in places even small boulders, 
mainly of quartzite, limestone and black chert in a soft red sandy matrix 
The quartzite pebbles include both Cambrian and upper Mississippian 
(Intercalated series) types, the Cambrian greatly predominating The lime¬ 
stone pebbles include the shaly Cambrian types, dolomittc types of lower 
Mississippian and probably earlier age and the coarse grained gray limestone 
of upper Mississippian age This variety of pebbles proves that almost the 
entire Paleozoic section was exposed to erosion while the conglomerate was 
forming There is no evidence, however, that the pre-Cambrian rocks were 
exposed to erosion at this time Owing to the tendency of the red matrix to 
rapid weathering, many outcrops of the conglomerate are reduced to an aggre¬ 
gate of loose pebbles and boulders in a soft rod sod 

Dark purple quartzite boulders art quite numt roua, and these 
come from the Algonkian which, as previously explained, Loughlin 
has grouped with the Cambrian Therefore, the Algonkian rocks 
were also exposed to erosion during the deposition of the con¬ 
glomerate 

About one mile up the North Fork of bait Creik the con¬ 
glomerate does not have the characteristic red appearance, but 
is more yellow and gray, and is not composed of rounded pebbles 
and boulders, but of very angular phenoclasts It resembles a 
skrec or fanglomerate more than a basal conglomerate in this 
particular place The difference m color is partly due to t he dif¬ 
ference m kind of phenoclasts, chiefly sandstones and Unit stones 
of the Intercalated senes Very little Cambrian material is here 
present 

In Payson Canyon, west of Maple Dell, is a small ndgt, the 
lower half of which is Tertiary conglomerate Hero large fonml- 
iferous limestone blocks, some over six feet long, art firmly em¬ 
bedded They come from the Intercalated series 

The dip of the conglomerate immediately east of the southern 
* Loughlin, aa cited in note 2, p 326 
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Wasatch Mountains is mainly initial, and has been changed but 
Uttlo by deformation since deposition, although in two localities 
dips up to 40° have been recorded This conclusion is verified by 
the horizontal position of a bed of limestone occurring within the 
conglomerate in the immediate vicinity of the high dips 

Source of sediments — The contact of the Wasatch conglomer¬ 
ate with the underlying rocks is sedimentary Therefore, in solv¬ 
ing the problem of the source of the material it is safe to assume 
present relationships as existent at the time of d< position The 
conglomerate becomes finer to the east, eventually changing to 
shales and limestones, thus indicating a western origin of the 
sediments They begin on the east slopes of the southern Wasatch 
Mountains in alluvial-fan structure This, then, must have been 
the western margin of the basin into which they were deposited 
The present high ridge of the southern Wasatch Mountains was 
much higher than it is now, and also the Basin and Range country 
to the w<st stood 5,000 or 6,000 feet higher before the biock- 
faultmg began The high ndgo and the area to the west is there¬ 
fore postulated to have suppiud the material which composes 
the Wasatch conglomerate** 

Age —Withm the Wasatch conglomerate is a fresh-water 
bmestone bed of interesting character which the writer has de¬ 
scribed in a separate publication * 7 It has yielded gastropod fos¬ 
sils determined as lower Eocene in age, probably equivalent to 
the Knight formation of southwestern Wyoming The paper 
on this limestone formation discusses the questions of age and 
name and therefore repetition is not necessary here 

Quaternary (Pleistocene t) 

SALT CREEK EANGLOMEBATE 

Occurrence — A thin formation overlying the volcanic, water- 
laid deposits and the Jurassic shales m Salt Creek Canyon will 
here be called “the Salt Creek fanglomerate ” From the main 

* Eardley, A J, “ A Limestone Chiefly of Algal Origin in the Wasatch 
Conglomerate, Southern Wasatch Mountains, Utah," Pap Mtch Aead Sct , 
Art « and Letter*, 16(1931) 406, Fig 14 

,T Op cut , pp 399-414 
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highway it may be seen as a red capping on the wt st side of the 
mouth of Foots Canyon and over the castilkUd volcanic ash at 
the junction of the North Fork and the main canyon Without 
close inspection this latter occurrence might be mistaken for 
Wasatch conglomerate The beds show a low dip away from the 
high South Ridge This is most probably initial, since no deforma¬ 
tion has disturbed the beds sinct df position 

Character of sediments —The Salt Crttk formation is com¬ 
posed of a mixture of large and small angular rock fragments, 
rudely sorted, with a matrix of red earthy material Cementa¬ 
tion is usually poor Stratification is rough and channeled In 
most places the formation is a fanglomerate At thi head of Poots 
Canyon, above the elk pasture, it contains no Cambnan quartzite 
or older Paleozoic limestones It is composed entirely of material 
from the Intercalated sents, the Tnnssic sandstones, and the 
Jurassic shales and limestones In this particular location, then, 
it is demonstrated to be alluvml-fan material coming from the 
high South Ridge of Mount Nebo immediately to the north 

Age —The Salt Creek fanglomerate o\erlics the volcanic de¬ 
posits unconformably The former is, there fore, decidedly younger 
than the latter, which m turn is younger than the Eocene Wasatch 
conglomerate No fossils have been found in either the fanglom¬ 
erate or the volcanic deposits by which a definite age of one 
or both could be determined, although separation from Eocene 
deposits by two unconformities suggests late Tertiary or Pleisto¬ 
cene age for the fanglomerate 

The physiographic setting, however, lends some aid to the 
solution of the problem The fanglomerate rests on an old, ma¬ 
ture, valley floor which has since been mcisod to a depth of about 
two hundred feet where the fanglomerate occurs The rejuvena¬ 
tion is due to block-faulting of Basin and Range age which has 
lowered the base of deposition of Salt Creek If this old valley 
upon which the fanglomerate lies can be shown to be of prefnulling 
age, then the fanglomerate must also he of prefauiting age and, 
therefore, probably Pliocene But there exists certain evidence 
which suggests that the older valley was eroded during an interim 
of faulting, in which case the fanglomerate would correspond 
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w age to an epoch of time in the Pleistocene The problem is 
not yet solved and must await further physiographio study 

ft* ( KNT ALLUVIUM 

Fault scarps and suba^nal deposition have given nse to topo¬ 
graphic forms typical of the Great Basin # AU along the west 
front of Mount Nebo, from York to Nephi, large and symmetucal 
alluvial fans coalesce, forming a piedmont slope The piedmont 
grades out into the flat bottom of Juab Valley, where the finer 
sediments have been deposited Another well-developed pud- 
mont is found between the upper part of Salt Creek Canyon and 
the north end of the Gunnison Plateau The piedmont on the 
west front of Dry Mountain, east of Santaqum, reflects the in¬ 
fluence of Lake Bonneville Deltaic deposits, reworked to some 
extent by alongshore currents, here supplant the fans of Juab 
Valley 

G k Gilbert mapped Lake Bonneville at its uppermost levd, 
the Bonneville level, as extending past York into Juab Valley 
I his conclusion is warranted by the presence of a few small ter¬ 
races on the wist side of the valley at the base of the east slope 
of Long Ridge But the body of water was small and probably 
short-lived, because of its almost complete isolation from tho mam 
body of water by a shallow pass at York The piedmont along 
the west front of Nebo shows no effects of the presence of a lake, 
and it marks a striking change from the deltaic and terraced pied¬ 
monts northward along the Wasatch 

Some sfnall, low bars southwest of Santaqum indicate that tho 
currents which carried the sand and gravel came from the north- 
last 

The terraces and bars date from the Bonneville level of old 
Lake Bonneville This is the oldest of the recorded stages of 
the lake 

Alluvial fans ore building at the present time, but, like the 
valley-floor deposits, are older at the greater depths, so that 
those deposits immediately overlying the lowest areas of the hard 
rock floor of the down-faulted block date back to the initiation of 
the Basin and Range faulting of this section 
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Igneous Rocks 

EXTRUSIVE HOCKS 

Extrusive rocks in the form of volcanic breccia and water-laid 
volcanic ejectamenta cover considerable port ions of the district 

Volcanic breccia 

Occurrence —The largest area of volcanic breccia occurs m 
Payson Canyon flanking tlu east slope of Dry Mountain, wh( re 
it covers roughly four Bqunre miles and has a maximum thickness 
of about eight hundred feet This deposit is not shown on th< 
geologic map of the state of Utah On the west side of Dry Moun¬ 
tain, at the mouth of Santaquin Canyon and m the lulls both 
east and west of York, are large amounts of felsit,e-porphyry 
boulders of all sizes Loughhn views these aggregates of loose 
cobbles as the result of rapid weathering of the soft-tuff matrix 
of a volcanic breccia It must not be errontously inferred, how¬ 
ever, that the presence of these volcanic cobbles indicates the 
occurrence of the original breccia beneath In most places boul¬ 
ders of Cambrian and Algonkian quartzite arc mixed with the 
volcanic boulders This condition could not arise if the latter 
represent a reduction of the breccia to an aggregate of loose cob¬ 
bles Volcanic boulders, which are seen in road cuts and washes, 
form part of the alluvium They may be residual to this alluvium 
Over other small areas the surface is a mass of volcanic cobbles to 
the exclusion of everything else In such places it is quite likely 
that the original breccia has existed or still exists beneath Most 
of the boulders are rounded, but the exact significance of this 
observation is not known The rounding may be due to exfolia¬ 
tion, or to stream wear, so that boulders of a residual deposit may 
be rounded as well as those found in the alluvium 

In Pole Canyon, south of Santaquin Canyon, a small patch 
of volcamo breccia, which is the same as the Payson Canyon brec¬ 
cia, was mapped This small remnant is probably the last of a 
once much more extensive deposit, the boulders and fragments 
which now strew certain parts of the low hills around confirm 
this assumption 
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In the upper basin of North Canyon another small patch of 
breccia is still intact, and indicates the former existence of the 
deposit, at least for this distance south of Payson Canyom 

Petrographic description ~ Loughlin briefly describes the type 
of volcanic rock found around York 28 and finds two varieties, 
namely, “augite andesite" and "hornblende-augite andesite" 
Thm sections from all the eruptive volcanic rocks of the area 
studied by the writer agree with Loughlin’s determination It 
should be pointed out, in addition, that these rocks are por- 
phyntic, the phenocryets being largely labradonfce 

Age —The volcanic breccia is later than the Wasatch con¬ 
glomerate because it rests unconformably upon it Its relation 
to the Basin and Range faulting is very difficult to determine 
directly, but by correlation with a deposit of clastic volcanic 
rock of known age it is thought to predate the faulting This 
evidence will be given later 

VOLCANIC CONGLOMERATE 

Occurrence — In the Salt Creek Canyon area another deposit 
of volcanic material exists, which in surface extent is about as 
large as that of the Payson Canyon breccia In the fork of Salt 
Creek that drains the eastern slopes of Mount Nebo this deposit 
extends from Red Creek to the main Salt Greek Canyon 

Character of sediments — Unlike the andesite breccia of Pay- 
son Canyon, the volcanic deposit here consists of andesite pebbles 
and boulders of all sixes from one-half inch up to two feet in 
diameter, embedded in a roughly stratified, water-laid matrix of 
volcanic ash In Pole Canyon this deposit of igneous material 
consists of two parts an upper, dark horizon, with stratification, 
channeling, and thick lenses, all extremely coarse, and a lighter 
and lower division, in which poor but better sorting is evident 
(see PI XXIX) 

The Wheeler Survey observed this volcanic material along 
the road in Salt Creek Canyon, and drew on their maps a con¬ 
siderable area of "extrusive igneous rock " This same area has 
been transcribed upon the geologic map of the State of Utah 
n Loughlin, &$ cited in note 2, pp 320-327 
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which accompanies Professional Paper til The deposit is, in 
reality, only about one tenth as large as there mapped and, 
strikingly, is roughly limited to the present mam drainage chan¬ 
nels of Salt Creek Prom the nature of this volcanic mattnal 
and its position in reference to the Wasatch conglomerate and the 
present drainage linos, it is interpreted as being valley fill in 
old channels in the Wasatch conglomerate The old drainage 
lines followed somewhat the same courses as now The streams 
in these courses suddenly became torrential and ovtrloaded with 
loose volcanic material Deposition with rough stratification ac¬ 
companied this overloading, and as a result the old stream chan¬ 
nels were filled in (see PI XXX) 

Dutton 19 describes similar clastic volcanic rocks in the High 
Plateaus of Utah and arrives at the same conclusions as the wnter 
regarding their origin He says “ The process which formed the 
conglomerates consisted in the transportation of fragmental mat¬ 
ter from high-standing ancient voleame piles to low-lying plains 
and valleys around their bases or along their flanks ” 

The present drainage system east of Mount Nebo has been 
reestablished in essentially the same lines as those followed prior 
to the fill of the old drainage system As a result, only patches 
of the water-laid, igneous material flanking the old channel walls 
are now left 

Origin •— The volcanic breccia in Payson Canyon to the north 
and a similar deposit in Thistle Creek Canyon to the northeast 
are the possible source areas of the volcanic conglomerate 1 hm 
sections show all three to be composed of the same type of rock, 
and hence the probability of the derivation of the clastic volcamo 
rocks from the volcanic breccias The dip of the cross-bedding 
and the gradation to finer material down the present channels 
corresponds in direction to that shown by the position of the 
probable source rock, the volcanic breccia, and therefore the con¬ 
clusion is drawn that the volcanic conglomerate came from the 
north and northeast 

Age — The water-laid deposit is younger than the Wasatch 

*• Dutton, C E, “Geology of the High Platen us of t)tah,” V S Oeog and 
OeoL Sure , Rocky Ml Region, pp 6H1 1880 
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conglomerate and in this respect correlates with the breccia If 
the clastic deposit and the breccia were both derived from the 
same episode of volcanism they must be of approximately the 
same ago 

If a great mud flow by which the elastics were deposited ac¬ 
companied the eruption of the breccia, the two would be con¬ 
temporaneous Such a phenomenon may have occurred to form 
certain phasts of the Salt Creek Canyon volcanic deposit, since 
parts of th( darker division of the clastic rocks are so heterogeneous 
and unstratified and so many of the boulders angular that a 
viscous mud flow is a possible interpretation For the most 
part, howe\er, the stratification, sorting, aud roundmg demon¬ 
strate the deposits to be water-laid This fact may lead to the 
assumption that the elastics art younger than the breccia by 
being an erosional derivative of it Torrential rams, however, 
may have accompanied the eruptions which extruded the ash 
and fragmental material, depositing great quantities in the lower 
courses of the stream channels, thus effecting a simultaneous 
accumulation of the two volcanic-rock bodies 

Tiit block-fault bounding the northeast end of the Gunnison 
Plateau has caused the partial bunal of the clastic volcanic de¬ 
posits in Salt Creek by large alluvial fans, and the block-faulting 
appears, therefore, to have postdated the deposition of the vol¬ 
canic sediments 1 he writer is of this opinion, but he believes, 
however, that only a short period of time elapsed between the vol- 
canisni anji the faulting, for reasons based upon physiographic 
evidence which will be presented in a future paper on the physi¬ 
ography of the region 


INTRUSIVE BOOKS 

Dikes — Loughhn has described in much detail two lampro¬ 
phyre dikes in the area, one on the west face of Dry Mountain 
on the Black Balsam claim in Green’s Canyon, and the other at 
the mouth of Bear Canyon, on the west elope of Mount Ncbo so 
To these intrusions may be added several other dikes and sills, 

10 Loughlm, G P, Two Lamprophyre Dikes near Santaqwn and Mount 
Nebo, Utah, U S Choi Sure, Prof Paper tSO-E, pp 101-109 1918 ^ 
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all of definite affinity A group of small dikes occurring at the 
Nebo Highland Mine on the north side of ftva Peak, at the Fva 
Mino on the south side of the same p<ak, and in Bear Canyon 
about three hundred yards up from the mouth are all hydro- 
thermally altered to such an extent that the exact nature of the 
original rock is undeterminable They seem to lxar closer similar¬ 
ity to the lamprophyre dikes than to any of the other types to 
be mentioned 

In the North Fork of Balt Creek Canyon, about two miles up 
from its junction with the mam canyon, a wall of dull red to purple 
felsite extends across the canyon It is about thirty feet wide, 
and on the east side stands fifty feet high It is interpreted as i 
dike cutting the water-laid volcanic material described m thf 
preceding pages Thin sections show the rock to be a porphyrvtic 
andesite, and, as such, it corresponds with the effusive types into 
which it is intruded 

SiUs - Two sills wore located, one intrude d into the Cam¬ 
brian quartzite m North Canyon, and one into the same formation 
in Loafer Mountain on th< east slope of Paj son Canyon just south 
of Rock Canyon 

The North Canyon sill is by far the largest post-Archiau 
mtrusm body exposed at the surface on the area mapptd. It 
extends from the south slope of North Canyon north to Dry 
Canyon, but breaks in two plants, cutting the bedding in very 
irregular fashion and terminating against brecciatod limestone 
Metamorphism is very slight Sintering effects are all that art 
noticed in the quartzite, they extend only half an inch from th< 
contact The sill closely resembles the Salt Creek Canyon dike 
in color, mineral composition, and texture 

At the first bridge in North Canyon, where the sill disapp< ars, 
dipping to the east, xenohths of quartzite up to four fc<t long 
are observed embedded in the sill rock The cross-cutting in¬ 
trusion and the xenohths prove it to be an intrusion into the 
Cambrian quartzite, and not an mterbedded lava flow The 
truncation on a spur of the Wasatch fault proves it to be preblock- 
faultwg m age 

The intrusion at the Wilson prospect m Payson Canyon is 
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thought to be a sill It parallels the Cambrian quartette strata, 
but is of such short linear extent that the mil structure may be 
doubted It is about one hundred feet thick, there is, however, 
only a very restricted zone of met&morphism along the dike walla* 
Copper showings were encountered at the surface, but nothing 
has since been struck in the prospect tunnel Megascopically, 
it is also dark, dull red in color, somewhat like the North Canyon 
mil Microscopically, it consists of a glassy ground-mass with 
pnsmoid&l phenocrysts entirely replaced by calotte The rock 
as a whole has suffered a great deal of hydrothermal alteration 

RELATION AND AGE 03T EXTRUSIVE AND INTRUSIVE HOCKS 

In conclusion, it may be said that the volcanic breccia, the 
water-laid volcanic eject amenta, the dikes, and the sills all show 
petrographic relationships, and all apparently belong to the same 
eruptive epoch This vulcanism occurred in poat-Eooene time 
and shortly prior to the Basin and Range faulting 
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A STUDY OF THE INSOLUBLE RESIDUES 
OF THE LOWER TRAVERSE, BELL, AND 
UPPER DUNDEE FORMATIONS OF 
MICHIGAN 

GEIUID E mm 

INTRODUCTION 

T HE correlation of the Lower Traverse, Bell, and Upper 
Dundee formations of Michigan is one of the difficult prob¬ 
lems encountered in the study of the subsurface geology of the 
state This is especially true of the Dundee formation Geologists 
are of different opinions about the age relationships of the quarry 
sections and the samples collected from wells drilled in the dnffc- 
covered part of the stat< In this paper the writer will attempt to 
show that then arc definite characteristics by which the several 
formations may be recognized Most of tfu five hundred samples 
prepared and examined were furnished through the courtesy of the 
Michigan Geological Survey Additional samples were obtained 
from quarry sections, but there arc only a few localities in the 
state where good exposures of these formation 4 ! occur 

Certain characteristics have been found which indicate that 
correlations may b< made ovt r wide areas with a reasonable degret 
of accuracy Not enough work has been done at present to enable 
one to distinguish the lower Tra\erse and Dundee formations from 
either older or younger beds, hence no attempt is made to discuss 
these relationships It is highly probable that similar results might 
be obtained from studies of the older and younger strata in the 
Michigan Basin 

PREVIOUS STUDIES 

The study of insoluble residues from calcareous well cuttings 
is not new Methods for the examination of limestone samples 
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have been used as far back as 1920 In that year Tracer 1 proposed 
a method by which the sand, shale, and limestone fractions of a 
residue may bt sepai ated and analyzed The samples were first 
treated with hydrochloric acid and then centrifuged to separate 
the sand and shale portions Lamar 2 earned out expenments in 
which he examined residues from the t hester Senes of Illinois 
He obtained the residues by treating the cuttings with hydro¬ 
chloric acid The size of the particles, the textural features of 
the limestone, the heavy minerals, and the microfossih were all 
considered in his paper Claypool and Howard 3 have prepared 
residues from lime stones by dissolving them in hydrochlonc acid 
the heavy minerals were separated by means of a centrifuge 
The work upon which this paper is principally based was earned 
on in 1931 by H b McQueen 4 under the direction of the Missouri 
Bureau of Geology and Mines His method involves the treating 
of the samples with dilute commercial hydrochlonc acid and the 
examination of the residues thus prepared by means of a binocular 
microscope 

So far as the wnter is aware, there has been no attempt to 
correlate Michigan limestones by any of these methods All the 
correlations to date have been made from logs compiled by 
drillers, by the geologists of the oil companies operating in the 
state, and by R B Newcombt and O F Poindexter, under the 
direction of the Michigan Geological Survey, and have been based 
primarily upon their lithologic characteristics Fossils found in 
the samples are practically valueless, owing to the fact that most 
of them have been destroyed by the drilling operations Micro- 
fossils arc significant, and considerable work has been done on 
them 

1 Trager, Earl A , “A Laboratory Method for the Examination of Well 
Cuttings, ’ Eton Qeol , 15 (1920) 170-176 

* X^amar, J E, “Sedimentary Analysis of the Limestones of the Chester 
Senes," Econ Qeol , 21 (1926) 578-585 

• Claypool, C B, and Howard, W V, “Method of Examining Calcareous 
Well Cuttings, ’ Bull Am A**n Petrol Qeol , 12 (1928) 1147-1162 

4 See McQueen, H S, “Insoluble Residues as a Guide in Stratigraphic 
Studies,' Appendix I of Biennial Report of the State Qeologiet, 1931, pp 102- 
110 Missouri Bureau of Geology and Mines 
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PURPOSE OF THE BTt/m 

The purpose of this investigation was to study tlu residues 
prepared and to see whether there were any definite characteristics 
by which the lowtr Traverse, Bell, and upper Dundee formations 
could be correlated The method was the same as that used by 
McQueen,described m his paper on the Cambrian and Ordovician 
rocks of the Ozark region 

The topic was suggested by R A Smith, state geologist of 
Michigan, as possessing potentialities as a new method of corre¬ 
lating Michigan strata The suggestion was made after he had 
been convince d by H A Buchler, state geologist of Missouri, of 
its great value m naming formations very difficult to recognize by 
mians of their paleontologic or lithologic content 

METHOD OF PROCEDURE 

The reaction of hydrochloric acid on magnesium and calcium 
carbonates is a familiar one and has long bein known, but its 
application to the study of limestones and dolomites is compara¬ 
tively recent 

The samples prepared were taken from limestone quarries or 
were obtained from the state survey files Any weight from 2 to 
30 grams may be used, depending upon the amount available 
Bam pies of about 10 to 16 grams were found to be the most con¬ 
venient The cuttings were ground to pass a ten-mesh screen and 
placed in a 250 or 500 o o beaker They were then covered with 
50 c c of commercial hydrochlonc acid diluted to half strength 
with distilled water In some of the more violently effervescing 
limestones the acid must be added very slowly in order to decrease 
the strong immediate reaction It was discovered good practice 
to add water to the sample first and then the acid to make up the 
50 per cent solution In the case of the more slowly effervescing 
limestones, shales, and dolomites, heating on a sand bath was 
necessary m order to be sure of complete digestion of the car¬ 
bonates Care must be taken not to leave the samples in the sand 
bath too long, because the mixture may become thick and gelat- 
1 Op «/, pp 1'9 
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inous, producing small crystals of gypsum Gypsum is formed 
by the reaction between the sulphuric acid in commercial hydro¬ 
chloric add and the limestone or dolomite After all reaction has 
ceased, the residues are washed by decanting off the clay and silt 
fractions These fractions were not saved for examination, owing 
to their fine subdivision, which renders them too small for study 
They also tend to obscure the nature of the larger, recognizable 
fragments After washing, the samples were placed on a sand 
bath or in an oven and thoroughly dried They were then put in 
glass vials for future study It was found necessary to treat some 
samples with the acid a socond time in order to have complete 
digestion and to remove the siliceous film on the grams of the sili¬ 
ceous carbonate rocks 

The equipment required vanes, depending upon the number 
of samples to be run The wnter has been able to run as many 
as seventy-five samples in five hours, but this number could be 
greatly increased with more efficient equipment It was found 
most convenient to mn the samples in groups of twenty or twenty- 
five In actual field work samples may be prepared with a Bimple 
field kit, and the examinations can be made with the ordinary 
hand lens 

The residues were examined with a binocular microscope Low 
to medium magnification was used in order to obtain a fairly 
large field and still have a magnification high enough to enable 
one to recognise the different types of residues Small, black card¬ 
board trays were used to hold the specimens for examination 
They measured about two by three inches by one-half inch deep 
One comer was cut off to facilitate the pouring back of the samples 
into their vials 

About sixty photographs were taken of definite horizons 
Those of the finer residues have a magnification of twelve diame¬ 
ters, those of the larger ones, of about eight diameters Com¬ 
parison of photographs was found to be much more reliable for 
correlation purposes than examination with the microscope, since 
the student has nothing to carry over from one slide to the next 
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CHARACTERISTICS OF TH> R>S1I>T T FS 

Th< charactenstics of the r( sidues of the lower 1 ravers*, Bell, 
and upper Dundee formations are quite variable, but th« y hIiow 
enough contrast to be of value in indicating formational units as 
well as the larger stratigraphic divisions 

Shales are the predominant insoluble constituents of all the 
residues They range from very fine, thin-bedded, micac* ous 
shales to massive, coarsc-btdd* d ones, which arc shown m the 
residues as well-rounded particles or angular fragments 

Next in importance to the shales is the sand content lhe 
grams vary from the very fine, angular, and poorly rounded type 
to the large and well-rounded bom* sands are frosted and othf rs 
are not grams at all, but are wdl-dt veloped crystals of quartz 
Other insoluble materials found in the residues art chert and 
secondary quartz in tlu form of irregular masses, and the very 
small fragments making up the siliceous shales Other minerals 
that Occur arc pyhtt, hematite, bmomte, and magnetite lhe 
writer did not examine these- mimrals m detail, since the study of 
the mass characteristics of tin rfsidws was the object of the in¬ 
vestigation 

Another, and perhaps the outstanding, feature of tlu residues, 
was the occurrence of what McQueen* calls “dolocasts ” He 
proposes this name because they are the impressions of tht dolo¬ 
mite crystals in the insoluble chert, shale, or pynte To like st ruc- 
turesfound in the Michigan limestones the name “cast” is applied, 
because these features occur m residues not only from dolomite, 
but from limestones as well These casts are formed by the deposi¬ 
tion of silica and other insoluble materials in the interstices be¬ 
tween the crystals of dolomite and caicite The casts are of two 
types To the first type, w which the intervening walls are thick 
and the openings caused by the dissolving out of the caicite are 
relatively small, the name “spongy " is given In the »(cond type 
the openings are large and the intervening walls are relatively thin 
These are called “lacy ” The occurrence of these casts seems to 
be more or less limited to zones close to unconformities, which the 
* Op cU, pp 111*131 
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writer think# indicates a tendency toward their development where 
there are extensive circulation of ground water and deposition of 
silica and pynte 


FORMATIONS STUDIED 

The formations studied in this paper are of Middle Devonian 
age, ranging from the upper Dundee, through the Bell Shale, to 
the top of the Long Lake Senes at the baso of the Traverse forma¬ 
tion The investigation did not extend farther up into the Traverse 
because the object was to distinguish between formations and not 
between the groups of senes within a formation Th( Bell Shale 
at the base of the Traverse presents an interest mg problem because 
of its great difference in thickness and its total absence in some 
parts of the state lugure 14 shows the Middle Devonian uncon¬ 
formity of western Michigan 7 The study of the Dundee formation 
is also very interesting because of tho occurrence of oil in it The 
prominent erosion surface at its top and the irregular deposition 
in parts of the state make a study of this nature of considerable 
importance in the field of economic geology A summary of the 
characteristics of the residues follows 

Long Lake Sertes 

The Long Lake Bents is a gray or dark gray, tbin-bedded shaly 
limestone, locally fossiUferous, cherty, or bituminous The bi¬ 
tuminous property is distinctly observed in the preparation of the 
samples, the acid takes on an oily appearance, and the mixture 
gives off a strong odor of crude petroleum Near the base of the 
formation arc beds of chert and dolomite, which have been the 
source of well-developed casts 

The residues from wells in Muskegon, Newaygo, Midland, 
Crawford, Cass, Missaukee, and Livingston counties reveal a 
definite development of casts in the brown and gray shale members 
m the lower part of the senes In Plates XXXII, Figure 1, is 
illustrated the type of casts found in well No 631 in Oceana County 
in & bed about one hundred feet above the top of the Bell-Traverse 

7 Newcombe, E B, ''Middle Devonian Unconformity in Michigan,” 
Bull Oeol Soc Am., 41 (1930) 734 
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contact The residue here is a light brown shale, and the shape of 
the openings in the shale indicates that the dissolved mineral was 
probably dolomite In Plate XXXI, figures 1-2, there are shown 
casts in a gray shale Ihe openings art not so large or so well 
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Fi< 3 14 Diagrammatic sketch of the Middle Devonian unconformity in 
western Michigan (after R B Newoombe) 

developed as those in the brown shale beds These casts come 
from a bed fifty feet above the top of the Bell-Traverse contact, 
and are from well No 1133 m Missaukee County InPlateXXXlI, 
Figures 1-2, there are shown residues from bedg one hundred 
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and fifty feet above thi Bell-Traverse contact, respectively 
Figure 1 is from well No 1020 m Livingston County, Figure 2, 
from well No 1177 in Wexford County Another important diffcr- 
< nc< in the residues from these two zones is the shape of the shale 
fragments The fragments from the bed one hundred feet above 
Ihe contact are very angular, whereas those from the bed fifty 
feet above tht contact are rounded This Rooms to indicate that 
the particles have been transported, and also that it is possible 
that they have been eroded from th< Bdl surface 

The casts in the brown shale are the best developed of the types 
found, and the presence of this type, together with casts m gray 
shale and chert, seems to point quite definitely to the beds in which 
they occur as belonging to the Lower Long Lake Series Ihe only 
places where these casts do not occur are in two wells in Newaygo 
C ounty Hero the residues consist of irregular, secondary quartz 
fragments showing iron staining, which gives a brown color to the 
residue as a whole 


Bell Shale 

The Bell (Marcellus) Shale, which is blue or black to dark gray, 
is locally fossiliferous In some parts of the state it is missing, 
in others its maximum thickness is eighty feet 

The insoluble residues consist principally of a massive shale 
“Massive,” In this sense, means a shale coarse-bedded and also 
lacking casts The fragments arc light to dark gray They are 
either wety rounded or sharply angular Though some have the 
same shape as those found in the bed fifty feet above the Bell in 
the Traverse, they differ in that they are massive (see PI XXXIV, 
Fig 1) There are some very fine, well-developed casts in a brown 
shale, but it is probable that they originated in the Long Lake 
Senes and have become mixed with the Bell cuttings as a result of 
caving or slumping in the hole They are almost identical with 
those already described Care must be taken not to misinterpret 
these apparent results It was concluded that they fall in the Long 
Lake Series because of their sinking similarity and also because 
they occurred in only two of the twelve wells sampled There 
are a few casts in a brown shale that arc not like the ones men-*. 
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turned They are coarser and posse, sa what might bo called a 
drusy structure They also resemble very fine solution channels 
The residues of samples from the eastern part of the state are 
fairly consistent, but those from wells in the western part show a 
great variation which seems to indicate different conditions of 
erosion or non-deposition of the Bell Shale They vary from gray, 
massive, black, well-rounded or angular gray shales to very fine 
angular silt (see PI XXXIII, higs 12) 

Duridee limestone 

The Dundee formation is gray and buff crystalline limestone, 
locally cherty, fossiliferous, and bituminous Sulphate waters 
and highly mineralized brines occur in the lower beds, oil is 
found in commercial quantities m the upper beds The thickness 
ranges from sixty-five (f) to two hundred and fifty feet 

Samples of the formation were taken from nineteen wells and 
two quames It was found that the residues from the Dundee 
are the most variable of those studied The first ones examined 
were of rock specimens from the Rogers City quarry m Alpena 
County and from the Calcite quarry in Presqiu Isle County in the 
northeastern part of the Rtato and from the Sibley quarry in Wayne 
County in the southeastern part These localities were selected 
with the idea of correlating the horizons from these areas with 
the beds m the Mount Pleasant field and also with the “Dundee’* 
in the Muskegon field in the western part of the state There are 
but few complete sections of the Dundee available in the oil fields 
because the drilling usually has ceased as soon as oil is struck in its 
upper beds Only six of the nineteen wells sampled penetrated 
through the Dundee into the Detroit River group 

The residues from the rook quarries m Alpena and Presque Isle 
counties were found to be quite different from those of the Sibley 
quarry in Wayne County Sands are the predominant constit¬ 
uents in the residues from both areas, but they differ m sizo and 
shape The residues from the northern area show an angular to 
subangular type of grain which is, in general, larger than the angu¬ 
lar grain of the southeastern area The residues from several beds 
of the Sibley quarry have a well-rounded type Many of the grams 
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are also frosted (see PI XXXV, Fig 2) This rounding of grains 
may be due to a greater amount of transportation or to the action 
of solutions T J Galloway H says that the rounding may be done 
by solutions m a manner similar to the process of exfoliation The 
size of the largest grain that may be formed in this way is given 
as 0 1 millimeter, so that it seems more likely that the grains m the 
Sibley section are caused by abrasion and not by solution There 
arc, in addition to the rounded grams, very fine angular grains in 
several beds These are very small, and hence thur angularity 
does not mean that they have been subjected to less mechanical 
transportation and abrasion than the rounded type It is much 
more probable that it is due to the fact that their size is below 
the theoretical limit for mechanical abrasion That is, they are 
so small and their mass is so slight that the water film between 
the particles is sufficient to hold them apart (see PI XXXIV, 
Fig 2) 

At a level about twenty-five feet below the top of the section 
are two chert beds about six feet apart These cherts are massive, 
with but a poor development of casts Residues from them are 
illustrated in Plate XXXV, Figure 1 

The top seyen feet of the section presents a good development 
of casts in a very thin bedded brown shale They are of the lacy 
type, with thin walls between the openings 

The predominant constituent from well No 130 in Macomb 
County is a rounded type of sand grain In addition to these 
grains th^re are a few beds containing grains of the very fine 
angular variety of quartz (see PI XXXVII, Fig 1), one bed about 
fifty feet from the top of the formation containing abundant pyrite 
masses, and one bed of slightly caatic chert at about the same 
honzon There was also one horizon m which casts occurred 
They are in brown shale and are very fine and poorly developed. 
They arc similar to those in the upper seven feet of the section at 
Sibley quarry 

The predominant constituent of the residue from well No 130 
in Lenawee County is pynte This mineral is principally of the 

1 Galloway, J J, “The Rounding of Sand Grains by Solution/ 1 Am 
Joum. 8m, Fourth Ser , 47 (1919) 270-280 
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crystalline variety In addition to it there are several sampks 
with the typical rounded grains of sand, as described above The 
massive chert beds of the same age as those noted at Sibley quarry 
were also found There were several fragments of black shale, 
but it is most probable that they arc cavings from the overlying 
Bell Shale 

Rounded grains of quartz are the most characteristic features 
m the residues from well No 1020 in Livingston County They 
vary from white through brown to a deep reddish brown This 
coloring is due to hmonitic st&unng, which gives a brownish color 
or cast to the residue as a whole 

In the last six paragraphs there is given a summary of the 
characteristics of the residues from wells in the southeastern part 
of the state It will be noted that large, rounded sand grains 
occurred in every section samph d The writer, howev( r, did not 
find grains of this type in any other section studied with the 
possible exception of a few m the hand specimens from the Rogers 
City quarry in Alpena County 

In the northeastern part of the state wimples were obtained 
from four wells and from the Calcite quarry in Presque Isle County 
and from the Rogers City quarry in Alpena County The wells 
are in Presque Isle, Alpena, Crawford, and Ogemaw counties 
For an exact location of the wells sampled see Map 32 

The samples from the quarries were given to the writer by 
Q M Ehlers and were obtained from the collection of the Uni¬ 
versity of Michigan Museum Though then* geographical locat ion 
Is known, their stratigraphic position was not definitely established 
As already stated, the sand grains are angular and differ from the 
residues from the southeast part of the state only in thdr size 
The grains in the northern area are much larger and seem to 
indicate less abrasion, and hence a smaller distance from th( 
source to the point of deposition There is one sample that has a 
non-castic chert residue, and two contain abundant pynte and 
hematite which have no counterpart at Sibley quarry 

The residues from well No* 830 in Alpena County show an 
angular quarts grain, a few beds of siliceous shale, and a mixed 
residue of pynte, brown and black shale about one hundred feet 
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from the base of the formation There are a few good casts from 
a bed about forty-five feet from the top of the formation 

In cuttings from Campbell No 1 well in Alpena County the 
rtBidues from the top seventy-five feet consist of an impure cherty 



Map 32 I^ocation of wells and quarries from which samples were secured 


quartz, all the fragments of which are very angular or are irregular, 
crystalline masses An increase In amount up to 40 per cent was 
noted The cherty quartz also changes to an impure chert The, 
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lower sixty feet has a residue of angular, crystalline quartz and 
cherty quartz 

In well No 1143 in Ogemaw County tht top Hcvtniy-hve feet 
has a residue consisting of a light gray, tlnn-btdded shah The 
particles of shale are massive and wtU rounded Below this there 
is a bed of irregular, smoky quartz and chert, which is a d< tided 
change from the overlying beds These are followed by forty 
feet of brown to gray shale, containing casts in tht brown shah 
and considerable amounts of pyritc and hematite Below these 
beds art ten fet t of gray shalo and very fine sand grams ct mi nled 
together to form features resembling casts Ihe fine sands persist 
downward for an additional ten feet, tins in turn gives way to a 
few feet of impure chert, which is slightly castic This is followed 
by massive shale containing abundant hematite, especially m the 
last twenty feet of the section 

The residues from Grayling No 1 well in Crawford Cuunly 
are principally fine-bedded, siliceous gray shales and a few rounded, 
frosted quartz grains Crystalline pjrite is quite common, and 
there arc also a few particles of blue, im gular, inassivt quart z 
All thtse samples are from the northeastern part of the state 
To summarize, the outstanding characteristics of tht residues from 
this area are the angular, large sand grams and a greater abundance 
of either crystalline or massive pynte (see PI XXXVI, lig 1) 
In one well the percentage of pyritc in mum of the cuttings runs 
as high as sixty The residue from tho Grayling wdl differs from 
those of all the rest m that the principal constituent is siliceous 
shale, thin-bedded and entirely lacking in casts 

Cuttings from wells in Newaygo, Oceana, and Muskegon 
counties were studied and the following points noted 

The residues from this area were the most variable of those 
examined There seemed to hi a greater difft rence over a much 
smaller area than from any wt 11s in other sections of tht state In 
other areas the residues seem to show a distinct similarity, as the 
descriptions given above indicate 

In well No 631 in Oceana County the residues consist of fine, 
poorly rounded to angular quartz grains In well No 346 in 
Muskegon County the residue is a light gray shale whose fragments 
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are well rounded This feature was found elsewhere only in wells 
in the central part of the state The residue from well No 788 
in Newaygo County is a brown sand The grains are chiefly 
rounded and frosted, with a few grading over into the angular 
type All are iron-stained and are very similar to the ones from 
well No 654 in Newaygo County In addition to these features 
there were also found clear, crystalline quartz and a few fragments 
of magnetite partly altered to limomte In well No 696 in 
Newaygo County the residue consists of gray shaly fragments, 
some angular quartz, and a few grams of the rounded type 

Residues from four wt 11s in the central part of the state were 
prepared and examined Ihey differed widely from any other 
Dundee samples, with the exception of that from well No 346 m 
Muskegon County A description of the residues is given in the 
succeeding paragraphs 

In No 73 in Midland County the residue consists chiefly of a 
gray to brown shale, the fragments of which are fairly well rounded 
This feature is shown in Plate XXXVI, Figure 2 There are also 
some thin-walled casts in chert and a fairly abundant occurrence 
of pynte In well No 982 m Mecosta County the residue is also 
chiefly a shale The particles are clearly rounded The color of the 
shale vanes from gray through brown to black The next most 
common feature was the great abundance of pynte This mineral 
occurs in all but twenty of the one hundred and twenty feet in 
the section and is of both the massive and the crystalline varieties 
Limomte also occurs in beds near the base of the section The 
residues from well No 1149 in Isabella County are much the same 
as those from well No 982 in Mecosta County, with gray, brown, 
and black shales predominating One horizon contained rounded 
quartz grains like those found at Sibley quarry This is shown in 
Plate XXXVII, Figure 2 Near the base of the section the residues 
grade into much darker shales, some of which are almost ooal- 
black (see PL XXXVIII, Fig 1) In well No 8 in the Saginaw 
field the residues of the entire Dundee section consist of shale 
fragments, all of which are distinctly rounded (see PI XXXVIII, 
Fig 2) There were a few casts in pynte and chert, but they occur 
in quantities so small that they are not significant A few beds 
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brown shale occur in which there are what appear to be casts, 
but it Is more probable they are the result of solution by ground 
water 

SUMMARY AND CONCLUSIONS 

The depositional features of the Michigan Basin are found to 
be much different from those in any other part of the country 
Sediments have been laid down in fluctuating basins and btlwttn 
the structural ndges, which have acted as natural barriers to the 
migration of the several types of fauna The seas that entered 
the Michigan Basin have come from several different directions 
and the barriers have kept them from intermingling * G M 
Ehlers 1 * is of the opinion that the Dundee section of the Calcite 
quarry is of a different age from that of the Sibley quarry He 
bases his opinion on the difference in the faunal life Somt species 
that occur in the northern section of the state are not represented 
in the southeastern part, and viet ver^a R A Smith n is of a 
similar opinion In the study of the residues no features were found 
which the writer could lx sure occurred in both areas It Has 
ascertained, however, that the residues were consistent over small 
areas This fact seems to bear out the idea of R B Newcombc w 
that at the end of Dundee time there was a long period of erosion 
or non-deposition of marine sediments This is also shown by the 
fact that the Dundee varies as much as two hundred feet in thick¬ 
ness over comparatively short distances 

The residues from the Dundee formation in the Mount Pit asant 
field are much different from any that occur elsewhere in the state 
They do not conform to typical Dundee “purity,” owing to tht 
fact that the principal constituent is shale, gray to brown It was 
first thought that they were cavings from the ov< rlying Boll Shah 
because the fragments were all well rounded They occur much too 
consistently for this to be true The presence of this shale would 
seem to indicate that the Dundee in this locality is a shaly facas, 
having been laid down in close proximity to some land mass 

* Newcombe, R B , M Depositions! and Structural Features of the Michi¬ 
gan Synclinal Baiun,” pp 94-97 of unpublished manuscript June, 1931 
11 Oral communication 11 Oral communication 

w Op cti t pp 161-164 
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In the western part of the state the residues are not at all con¬ 
sistent The area studied includes Oceana, Newaygo, and Muske¬ 
gon counties Even m so small an area the residues from the dif¬ 
ferent wills do not correspond as closely as those from samples from 
other parts of the state This is probably due to erosion or non- 
depowtion of the Dundee beds Newcombe u says that then' is an 
east-west area across Oceana, Newaygo, and Muskegon counties 
with smaller basins paralleling it on either side This structural 
feature no doubt accounts for the lack of similarity m the residues 
With one exception those from all the wells are characteristically 
“Dundee” in that they consist of sand grams They arc usually 
brown, owing to limomte staining 

The Bell formation has a residue consisting entirely of shale 
fragments They may be either distinctly rounded or subangular 
This feature is most prominent in wells from the central and the 
eastern parts of the stak The residues from wells In the Mus¬ 
kegon area do not seem to be so consisk nt This is not surprising, 
since the Bell Shale was laid down m a sea progressively over¬ 
lapping to the west 14 The Bell has never been found in wells in 
the southwestern part of the state The oscillatory nature of the 
sea bottom caused the alternating beds of shale, limestone, and 
calcareous shale lt 

The residues of the Long Lake Senes appear to be the most 
consistent of those examined Two honzons were found which 
have the same charactenstic type of residue It was in the Long 
Lake Benejs that the good casts wore discovered There were two 
zones in which they were especially common These zones are 
fifty and one hundred feet above the top of the Bell Shale The 
casts from the two zones differ in the shape of the shale fragments 
in which the residues occurred Those from the lower horizon are 
in pieces of rounded shale, those from the upper beds, in fragments 
of angular shale 

It is not true that all residues from the same horizon have the 
same characteristics There are small differences, the addition of 

u Op eit , p 163 

u Newcombe, a* cited in note 7, pp 726-738 

14 Newcombe, m cited in note 9, p 268 ^ 
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new material or the loss of others They are of minor importance, 
since the main and characteristic features are the significant things 
by which the zones may be recognized 

Erosion surfaces may be located by this method A good 
circulation of ground water is conducive to the formation of good 
casts by furnishing abundant insoluble material 

It is very probable that further work would shed much more 
light on the problem, and this paper is written with the purpose 
in mind of stimulating further investigation in the study of in¬ 
soluble residues 
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GREENLAND, THE ADVANCES OF A 
DECADE (1921-1931) 

WILLIAM IT HOBBS 

INTRODUCTION 

T HIS is notably an era of polar exploration, and nowhere is 
inquiry proceeding more rapidly than on thi land-mass of 
Greenland, which convention seems to have designated an island, 
though it is very largely submerged bemath one of the two con¬ 
tinental glaciers which still exist Gr< < nland’s history is so largely 
concerned with this glacier that I pr< fer to regard it as a continent 
Up to the year 1921 no authoritative work treating of Green¬ 
land had been published sinw II Rink's Gronland (1852 57) and 
his Danish Greenland , Its People and Products (1877), thf lat¬ 
ter printed in the English language In 1921 occurud the two- 
hundredth anniversary of the landing of th( first missionary, 
Hans Egcdt, on the west coast, with which event the modem his¬ 
tory of Greenland begins As part of the notable celebration of 
this anniversary, in which the Danish sovereign paid a ceremonial 
visit to Ins great northern colony, then was published in the 
Danish language a great work of compilation in two massive 
volumes entitled Gronland 1 In 1928 there appeared in h nglish a 
magistral work in three volumes with the same title ( Greenland ), 2 

1 Ordnland t Tohundredaaret for Hans Egc-des Landing, udgtvet of Korn - 
tnissuynen for Ledelsen of de Geologiake og Geogrofijke V ndersogelaer i Gronland 
under Redafctton of O C Amdrup Louis Bob#, Ad 8 Jensen, H P Slecnsby t 
Vol 1 667 pages, Vol 2, 705 pages Illustrated C A ReiUel Copenhagen 
1021 

* Greenland, published by tho Commission for the Direction of the Geo 
logical and Geographical Investigation* in Greenland Editors, M Vahl, 
Ph D (chief editor), G C Amdrup (Vice-Admiral) T IlobG Ph D , Ad 8 
Jensen, PhD Vol 1 (The Discovery of Greenland , Exploration and Mature 
of the Country), 676 pages, Vol 2 (The Past and Present Population of Green 
land), 415 pages, Vol 3 (The Colonisation of Greenland and Its History tmfti 
1909), 468 pages Illustrated C A Reitsel, Copenhagen 1928 and 1029 
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and with three of its four editors the same as those of the Danish 
work, namely Vice-Admiral Amdrup and Drs L Bob£ and Ad 
S Jensen, but under the chairmanship of Dr M Vahl, professor 
of geography at the University of Copenhagen 

The Danish language work had, however, a wholly different 
plan, since it treated each of the twelve districts of Greenland 
separately, whereas in the later work printed m English separate 
authoritative articles in Volume 1 discussed the entire country 
with rtsptct to early explorations, scientific investigations, car¬ 
tography, geographical situation, surrounding waters, geology, 
climate, flora, vegetation, fauna, inland-ice, and physiography 

The appe iran< e of these comprehensive surveys of Greenland 
makes the date of the issue of the earlier work a convenient point 
from whirh to take up later work m many lines, and I shall there¬ 
fore here discuss the developments since 1921 Both before and 
since that date much of what has been learned of Greenland 
is to be found in that magnificent publication, Meddeklser om 
Grdnland (‘‘Contributions on Greenland”)* issued by the Commis¬ 
sion for the Direction of the Geological and Geographical Investi¬ 
gations on Greenland, a commission which dates from 1877 and 
which has already issued more than eighty volumes 1 ho earlier 
volumes were printed in the Danish language, sometimes with 
brief French abstracts appended, but beginning with the eleventh 
volume (1887) an ever-increasing number of the monographs have 
appeared in the better-known European languages, German, Eng¬ 
lish, or I< rench Few countries can boast a more magnificent series 
of scientific publications devoted to a smglc subject, and this is 
true both as to subject-matter and to dress, thanks to the generous 
grants made from the Carlsberg and Raek-Oersted Foundations 

SURVEYS 

Until within the last decade surveys of Greenland have been 
carried out largely by traverses of coasts and navigable fjords, 
checked by a considerable number of astronomical observations, 
but all before the use of radio time signals These surveys have in 
general been much more complete for the far more accessible west 
coast to the southward of Upemivik (m latitude 72° 45* N ) iA , 
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In 1927 the Danish Government began work on a new map of 
Greenland A base line 600 meters long was laid out on the island 
of Disko on the west coast, and between 1928 and 1930 a primary 
tnangulation was partly completed for the coastal area between 
Jakobshavn on the south and Upermvik Island just north of Uma- 
nak This survey, begun by the General Staff of the Danish Army, 
is now being prosecuted by the newly organised Institut G/o- 
d6sique, m which the Topographical Division of the Army Gem ral 
Staff has been combined with the Geodetic Service under the 
Ministry of War (N E Nbrlund, 1930) Some preliminary flying 
by naval seaplane has been earned out for aenal map work 

In addition, a precise determination of the position of Kornok, 
near Godthaab m southwest Greenland, was made in 1927 — a sta¬ 
tion which had been used for the same purpose before the advent of 
radio time signals and which is now to be made permanent 1 he 
latitude of this station has now been determined as 64° 32' 6" 
28 =fc 0" 10, and the difference of time Greenwich-Kornok as 
3 h 24“ 23* 405 0* 008 


maps 

Up to the date of the Two Hundredth Anniversary in 1921 the 
latest official map of Greenland bore the date of 1906-8 and was 
printed on a scale of about 1 2,000,000 In connection with the 
work Grdnland, published to commemorate the anniversary, there 
was issued an atlas which includi d separate physical and geological 
maps of Greenland on a scale of 1 10,000,000, and, in addition, 
district maps on a scale of 1 1,000,000, of each of the eleven ad¬ 
ministrative districts Egedesmmde and Christianshaab, Jakobs¬ 
havn, Ritenbcnk and Godhavn, Umanak, Upermvik, Ihuk, 
Holstensborg, 8ukkertoppen, Godthaab, Frederikshaab, Juliane- 
haab, and Angmagss&hk In addition, the atlas included pi ins of 
the settlements (colonies) and historical maps of the houst rums 
of each of the principal settlements of the tenth century 

In 1926 the Danish Government issued a new and much im¬ 
proved general map of that part of Greenland which is south of 
75° north latitude, or south of Melville Bay on the northwest 
coast, on a scale of 1 2,000,000, with an ins< t map of the entire 
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country on a scale of 1 6,900,000 This is the best general map of 
Greenland available today and, lik< all official maps of Greenland, 
it is obtainabli from the publisher, C A Reitzel, 7 LtJvstrade, 
f openhagi n Of special use to f nghsh-speaking readers is the map 
with English place nanus, prepared by Proftssor M Vahl and is¬ 
sued in 1929 in connection with the three-volume work Greenland, 
but obtainable separately This map is on a scale of 1 4,000,000 

flu American Geographical Society, which has devottd so 
much attt ntion to the polar regions, brought out in 1930 a Physical 
Map of the Arctic on a scale of 1 20,000,000 (Joerg, 1930a) In 
the same year the Scientific Cabinet of tht Prince of Monaco 
issued three of a total of four sheets of a gent ral bathymetnc map 
of tht northern oceans, on which north Greenland is reprtsented on 
a large scale, copied from existing maps Also m 1930 a geological 
map of the Arctic regions was published by Otto Holtedahl (Holte- 
dahl, 1910) 

Special areas of Greenland have bten studied and maps have 
been published since 1921, those of Danish origin generally in 
the MeddeleUer , the others scattered These areas are roughly 
indicated on Map 33 1 he area of the north Greenland coast 

land, from Melville Bay on the west to Cape Bismarck on the east, 
has been mapped by Dr Lauge Koch, in part while cartographer 
and geologist of thi First Thule Expedition under Dr Knud Ras¬ 
mussen, and in part on lus own expedition (L Koch, 1927,1928a) * 
The east coast south of Cape Bismarck as far as Scortsby Sound he 
has mappeji and studied geologically on later expeditions and has 
issued a colored geological map (L Koch, 19296) 

Tht Cambridge University Expeditions of 1926 and 1929, 

* In 1931 there was issued a portfolio of maps of north Greenland, on a 
scale of 1 800,000 of the area which was surveyed by Lauge Koch m the years 
1917-23 This portfolio, published by the Geodetic Institute of Denmark, 
includes eighteen plates executed in nine colors and giving altitudes, and a 
supplement Each of the maps covers an area of about 20,000 square 
kilometers The individual maps are designated Beaumont Island, Lockwood 
Island, Cape Morris lesup, Cape Bridgman, Hall Land, Black Horn Cliff, 
Wulff Land, Adams Biering Land, Navy Cliff, Denmark Fjord, Cape Consti¬ 
tution, Petermaim Glacier, Etah, Cape Agassis Cape Parry, Inglofield Gulf, 
Cape Atholl, and Cape York These maps are sold by levin & Munks- 
gaard, Copenhagen ^ 
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Map 33 Sketch map showing the areas covered by special maps of Green¬ 
land published since 1921 


commanded by J M Wordie, have mapped parte of tins long 
shore lino and prepared detailed maps of the neighborhood of 
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Petermarm Peak and the Nordonskjhld Glacier (Wordie, 1930a, 
19306) The difficult ascent of Petermann Peak was accomplished 
and the altitude of the summit fixed as 9,650 feet, more than 1,200 
feet higher than Nathorst’s determination 

About Scorcsby Sound itself some important surveys have 
been mado by Alwin Pedersen, who has published a small map of 
the district (Pedersen, 1930) Pushing his way past a blockade 
of icebergs frozen into the remote Northwest fjord, he discovered 
an ice-froe area with an abundance of game animals In 1931 
Louise A Boyd in the Veslekan earned out a photographic survey 
of both Franz Joseph and Kmg Oscar fjords on the east coast and 
published a map (Boyd, 1932) 

On the west coast the University of Michigan Expeditions, of 
which Dr Ralph L Be Iknap has been cartographer, have prepared 
maps of the hinterland of the Holstensborg district about Mount 
I vans (Hobbs, 1927, 1930, 19316) Dr Alfred Wegener, who has 
since perished on the Greenland ice-cap, published a sketch map 
of the coast district north of Umanak, including his sled tnps on 
the ice-cap in the summer of 1929 (Wegener, 1930a, 19306) 
Preliminary reports on his main expedition of 1930-31, which 
was exceptionally fruitful of results, have now appeared (Else 
Wegener, 1932, and Berlin Geog Soc , 1932) 

The east Greenland coast of the Angmagssalik district from 
the Sermalikfjord to Kangerdlugsuatsiak has been surveyed from 
the air by the British Arctic Air Route Expedition of 1930-31, 
under command of H G Watkins (Bnt Exped , 1930), who has 
since perished in Greenland Mount Forel is estimated to be 
11,200 feet high A party under Stephenson of the British Expe¬ 
dition attempted in May, 1931, to climb this mountain and suc¬ 
ceeded in reaching an altitude of 10,880 feet The summit they 
estimated to be at 11,500 feet In the same district this party 
climbed a nun&t&k to the summit at 10,500 feet latitude 

New transection reconnaissances of the mland-ice, either com¬ 
plete or partial, have been carried out during the decade just past, 
as follows (Map 34) (a) in 1929 by Dr Alfred Wegener, from the 
Kamarujuk Glacier on the west coast near latitude 71° eastward 
for a distance of 130 miles and also from Quervamshavn nap 
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latitude 69° north* astward a distance of 9-J miles, (6) in 1930 
by Wegener’s party several times from Kamarujuk Glacier to 
Eismitte, the camp established on the medial line of the ice-cap 
250 miles away (Wegener, 1930a, 19305), and in 1931, after 
Wegener’s death, several times by members of his expedition (New 
York Times), ( r ) m 1930 and 1931 several times by Watkins’ 
parties, from the British Air Route Expedition base near Angmag- 
ssahk to their central ice station on the crest of the ice-cap, 
and, once, southward from the station down slope a distance not 
definitely stated (Bnt Exped , 1930, The Polar Record , No 2, 
1931), (d) m June and July, 1931, by three members of the British 
Air Route Expedition under James M Scott, from Angmagssalik 
on the east coast southweatward behind the coastal mountains to 
the latitude of Umivik Bay, and thence direct to Ivigtut on the 
south coast, and («) in the summer of 1931 by Rynull and Hamp¬ 
den, from Angmagssalik westward past Mount Evans to Holstens- 
borg The Norwegians Mehrtn and Hoygaard in the summer of 
1831 crossed from Umanak on the west coast to the east coast 
at Gael Hamke Bay (Hoygaard, A , and Mehren, M , 1931) On 
his main expedition of 1930-31 Wegener earned a series of pre¬ 
cise levels from the Kamarujuk Glacier on the west coast m 
lat 71° 10’ N over the inland-ice to the central station of Eismitte 
(Else Wegener, 1932, and Berlin Geog Soc 1932) 

Rt connaissance by airplane over the Greenland ice-cap was 
first attempted by Lieutenant Commander, now Rear Admiral, 
Richard hr Byrd, when in 1925 with the late Floyd Bennett he 
flew over the ice-cap in the Loemng amphibian NA 1 from Igloo- 
houny in the Cape York district, an estimated distance of about 40 
miles m a direction south of east, where from an air elevation of 
11,000 feet, with excellent visibility, ho viewed the ice-cap for a 
distance of a hundred miles (Byrd, 1925) Hw claim that the 
ice surface rose to the level of his plane (11,000 feet) seems unlikely 
in view of the known altitudes reached by sledging parties m that 
district 4 (Map 35) 

4 The highest point of the ice-cap surface yet reached is at an altitude of 
10,463 feet, on the divide pawed by J P Koch in 1913 (Koch, J P, and 
Wegener, A , 1930) 0 
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Map 36 Flights over the ice-cap of Greenland 

The next flight over the ice-cap was made by Bert H J Hassell 
and Parker Cramer on August 19, 1928, when they flew in a 
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Stinson monoplane partly over and partly off the ice-cap from east 
of Fiskemesset on the southwest coast near latitude 62° northward 
and across the broad Knud Rasmussen ice-arm until forced down on 
the ice about 40 miles southeast of Mount Evans (Hobbs, 1030) 

On February 25, 1931, Cozens and Scott of the British Expedi¬ 
tion flew in a Moth plane from the Angmagssalik base on the 
east coast due westward to near the medial hue of the ice-cap in an 
unsuccessful attempt to find the central station of the Expedition 
In May of the same year Captain Albm Ahrenberg of Stockholm 
flew from the same base westward an estimated 130 miles in an 
attempt to rescue Courtauld, but found Watkins 1 sledge party 
returning with the rescued man 

The first crossing of the ice-cap by plane was accomplished by 
the late Parker Cramer on August 5, 1931, when he flew a Bellanca 
plane, provided with pontoons and propelled by a Packard- 
Diesel engine, from Holstcnsborg on the west coast and landed at 
Angmagssalik The next crossing was by Wolfgang von Gronau 
in a southwesterly direction from Sooresby Sound to Sukker- 
toppen on August 15 of the same year 

GEOLOGY 

In connection with the memorial volumes of 1921 there was 
published a geological map of Greenland on a scale of 1 10,000,000 
(Plate II of Atlas), which indicated that the greater part of the 
continent is a complex of crystalline rocks of pre-Carabnan age — 
gneisses, schists, and intrusive igneous rocks of both acid and basic 
types — a part of the Canadian shield This relates wholly to the 
ribbons of coast land, since all else is buried under the ice-cap On 
the west coast between latitudes 69° and 73° and on the east coast 
between latitudes 68° and 75° this map shows sheets of basalt, 
and on the north coast throughout and on the east coast generally 
within the area to the northward of Sooresby Sound sedimentary 
rocks of unknown age are represented At the extreme south of 
Greenland occurs a most interesting series of highly alkaline igne¬ 
ous rocks, described among others by Ussing (B6ggild, 1928), 
and having closest affinities with the alkaline igneous rocks of 
southern Norway This was the status in 1921 
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Since the centenary an immense amount of geological work 
has been done in Greenland, quite largely by that indefatigable 
explorer-geologist, Dr Lauge Koch, who has with keen maight 
gone to the heart of the major g( ological problems His work has 



Map 30 Zones of the north coast of Greenland (after hauge Koch) 


dealt mainly with the sediments of the difficultly accessible north 
and east coasts 

In 1916, while cartographer and geologist of the Second Thule 
Expedition, Koch had discovered Paleozoic fossils in the sedimen¬ 
tary rocks of southern Washington Land, and on his own l^ter 
expeditions to north Greenland he devoted much of Ins attention 
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to collecting fossils and working out the stratigraphy and structure 
of this coastal region 

Koch found that the basement of pro-Cambnan crystalline 
rocks ended rather sharply on a northern boundary extending 
from Ftah on the west near latitude 78° to near the head of Den¬ 
mark Harbor on the east near latitude 80° 30' To the northwaid 
of this boundary is a low plateau of Algonkian and Paleozoic sedi¬ 
ments which includes Cambrian, Ordovician, Silurian, and Car¬ 
boniferous rocks The strata have not b<en disturbed from thur 
original positions and are unaffected by faults The extensive 
fossil collections have been described by Troedsson (Troedsson, 
1926) 

On the northern border of the plateau of sediments with rtla- 
tively rugged topography there occur folded and metamorphosed 
beds which are ascribed to the period of (aledomm folding 
(Map 36) The distribution of the geological formations is set 
forth m Map 37 The C all donum arc of the north coast shows 
affinities with the Caledonian arc (Map 39) of the northwest coast 
of Scandinavia (L Koch, 1923a, 1923b, 19256) Along the west 
of these zones in the Cape York region is found a zone of complex 
faulting (Map 38) quite in contrast with the undisturbed character 
of the two northern zones which it borders (L Koch, 1926a) In 
later txpediUons Koch has studied the belt of sediments of the 
east coast (L Koch, 19236, 19296, 1929c, 1930) and found there a 
somewhat similar much-folded arc of Paleozoic sediments which 
strikes roughly with the cast coast, as the northern arc does with 
the north coast These two Greenland mountain arcs are appar¬ 
ently joined in a vertex near th< northpast angle of Greenland 
(Map 39) 

Wordie, in command of the Cambridge University Greenland 
Expeditions of 1926 and 1929, found the overthrust folds of the 
eastern arc pushed westward over the pre-Cambrian rooks of the 
main basement series (Wordie, 1927, p 252) Backlund has studied 
the structures of the folded arc within the area north of Franz 
Joseph Fjord and supplied colored sections with the surfaces of 
over-thrust indicated (Backlund, 1930, p 225, Pis II-III) The 
fauna collected from the east Greenland sediments has been studied 
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Map 37 Geological map of north Greenland Scale approximately 
1 9,700,000 (after L&uge Koch) 


by Paulsen (Paulsen, 1927) and the fossil plants by Earns (Horns, 
1926) Koch has drawn attention to the fact that the Greenland 
basalts strikingly resemble those of Iceland and the Faroes, and 
that their position corresponds to a continuation of the submarine 
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Map 8$ The faulted Gape York district of northwest Greenland 
(after Lauge Koch) 

basalt band which joins the Faroes to Iceland (Koch, 1923&, p 56) 
This correlation is even better displayed on the new geological 
map of the Arctic (Holtedahl, 1930) 

Dr A C Seward has made an exhaustive Btudy of the fossil 
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plants of the Cretaceous beds of the Nugssuak district of west 
Greenland (Seward, 1927) 

H K K Krueger, who has since perishid in the Arctic, studied 
an area of the west coast about Disko and Umanak bays, and, con¬ 
firming earlier studies by Steenstrup and others on other parts of 
the coast, showed that the fjords quite generally take their courses 
parallel to existing faults (Krueger, 1928) With associate s of the 



Map 39 Shield* and arcs (geosynchneB) about the north Atlantic Ocean 
(after Lauge Koch) 


recent Hessian Greenland Fxpeditions Krueger has made petro- 
graphical studies, with accompanying rock analyses of peridotite 
and basalts of the Cretaceous-Tertiary formation (Krueger, 1927, 
Drescher and Krueger, 1927) Ball, as the result of a reconnais¬ 
sance along tho southwest coast, has drawn the conclusion that, 
with the exceptions of the valuable cryolite deposits at Ivigtut 
and the coal deposits on both east and west coasts farther north, 
Greenland is not likely to yield valuable mineral deposits 
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PHYSIOGRAPHY 

Ever since the transection expeditions of J P Koch and Alfred 
do Quervain in 1913, it has been known that a sag occurs in the 
domed surface of the ice-oap over Greenland near the latitude of 
DUko Bay (Map 42) Laugc Koch, by making north-eouth pro¬ 
files of the land areas of the eastern and western ooastal districts, 
has been able to show (L Koch, 1923b) that a similar sag occurs in 
the glaciated surface of the rock basement near the same latitude, 
or about the line connecting the Disko Bay district of the west 
coast with th< Scoresby Sound district of the cast coast (Map 40) 

It is along this transverse zone that the Tertiary basaltic lava 
flows are found To the southward and to the northward of this 
traneectional zone the ice-cap appears to have separate domes 
which merge over tho depression (Koch, 1923b, 1924) 

The physiography of Greenland has been discussed in separate 
coastal sections that of north Greenland by Koch (Lauge Koch, 
1928a), that of the east coast by Storgaard (Storgaard, 1928), 
and that of west Greenland by Birket-Smith (Birket-Smith, 1928) 

The geological units in north Greenland already described 
(p 374) have largely determined the physiographic development 
there The outer zone of Caledonian folding is characterized by 
Alpine topography, best illustrated by the northern half of Peary 
Land, whereas the undisturbed sedimentary strata at its back 
present only a monotonous plateau 

In east Greenland there are within the ice-free land zone large 
plateau ari?as over basalt flows and smaller plateau areas above the 
unfolded sediments, as on the north coast The remaining portion 
of the district is distinctly mountainous, even Alpine, and all, with 
the exception of the tops of some of the highest peaks, has been 
sculptured under a former extension of the inland-ice from the 
intenor It thus presents the convexly rounded forma (rocket 
moutonnfesy Rundhocker ) and in addition, where outlets from the 
intenor and detached mountain glaciers have operated since the 
retirement of the main ice-front, comb ridges, horns, U-shaped 
valleys, fjords, and even cirques, have formed (Storgaard, 1928) 
Wordie has prepared maps and beautiful photographs whicjjj^ 
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display this topography in the Franz Joseph Fjord region (Wordie, 
1930a) Alwm Pedersen also has supplied other examples from 
the south, particularly of Scoresby Sound (Pedersen, 1930) 
Watkins has shown (Brit Exped , 1931) not only the Alpine char¬ 
acters, but the very strong relief of the coast land all about the 
Sermihkfjord of the Angraagsaalik district, and near the route of 
his sledge party under Scott while traveling from Angmagssalik 
to Ivigtut in June and July, 1931 

Lauge Koch and Backlund have both supplied evidence from 
proved faults that at least many of the gr<at fjords of the cast 
coast have been given their directions by displace ments or by earth 
fractures Such a view, suggested by any careful inspection of 
the map of Greenland, has been often expressed by early investi¬ 
gators, but usually without proof The fault directions chiefly 
noted by Koch are E -W and N -S , those by Backlund F -W , 
ENE-WSW , and ESE -WNW (Backlund, 1930) 

The west coast land over the mam crystalline areas in the south¬ 
west presents to the sea a high plateau once covered by an advance 
of the inland-ice and strongly glaciated, later to be deeply disst ctcd 
by the outlet glaciers and by detached areas of mountain glaciers, 
so that U-shaped valleys, comb ridges, and many dei p cirques are 
prominent ft atures of the landscape A largt and general subsid¬ 
ence of the coast-land has sufficed to submerge in many places the 
floors of the cirques A subsequent uplift has produced strongly 
developed coastal terraces running up several hundred feet and 
always best preserved at the heads of the fjords (Hobbs, 1927) 

The pattern of the fjords is one mainly determined by the frac¬ 
ture system withm the rocks, of which a relatively small number 
of directions exercise control This has been shown by Stecnstrup, 
by the writer (Hobbs, 1927), by Krueger (Krueger, 1928), and by 
R L Belknap in a monograph on the physiography of the Holstcns- 
borg district of Greenland to be published in the Reports of the 
Greenland Expeditions of the University of Michigan 

A s on the east coast, so here in the west the plateau is every¬ 
where glaciated, though an excessively rapid frost weathering has 
effaced the polish and scorings from all but the better protected 
places m the bottoms of the fjord valleys On the tops of the pla- 
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teau remnants of glacial boulders are perched in great numbers 
as mute witnesses to the former expansion of the mland-ice, and 
the U-sectioned fjords show the work of the outlet tongues after 
the main ice-front had retired 

From the sea in the southwest Greenland country the coast 
rises m a great staircase, the steps of which are orographic blocks, 
each with much the same leveled and glaciated upper surface 
The lowest of these steps lb composed from a swarm of low islets 
and reefs which form a skaerguard or “ skerry fence/’ at the back 
of which rises an assemblagt of larger islands whu h push up a few 
hundred feet from the sea Then on precipitous slopes rises the 
third step several times as high as the second Within the Hol- 
stensborg district the height of this coastal plateau fifty miks 
back from the sea averages about 1,700 fet t, but it m turn abruptly 
gives place to a hinterland of low rounded hills, first described 
by Nordenskjold, 8 which the writer found to be explained by a 
second advance of the inland-ice The average altitude of the 
hilly hinterland is from one half to two tlurds of that of the dis¬ 
sected plateau at its front (Hobbs, 1927) 

Peculiar to this hinterland arc certain scars of cirques found in 
connection with isolated areas of mountain glaciers left behind 
by the continental glacier in its earlur retreat, with thur cirque 
scars largely eroded away during the readvance of the ice 

The basalt flows of tin Disko and Umanak bays afford flat 
plateau surfaces quite different from the deeply dissected plateaus 
of the basement of cryst alline rocks 

GLACIOLOGY 

Tht glaciology of Greenland may be conveniently discussed 
for (a) the main body or carapaoe of ice, (b) the marginal 
glaciers which serve as outlets to the parent glacier, and (c) de¬ 
tached areas of true ice-cap and mountain glaciers 

Though the transection of Greenland in its widest s* cl ion was 
accomplished by J P Koch and A Wegener m 1913 and a valuable 

f Nordenskjcld, Otto, “Eiruge Zttge der physischen Geographic und der 
Eatwiekelungageflchichte BUd-Grtjnlande/' Geog ZexUchr , 20 (1914) 425- 

441, 505-524, 628-641, pla, 0-10 
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narrative with much scientific data was 
brought out in 1919,* the technical report 
was delayed for seventeen years and first ap¬ 
peared in 1930 (Koch and Wegener, 1930) 

One of the most important results is 
concerned with the profile of the ice-cap 
along the route of the expedition This 
section as corrected by Koch with fifty-fold 
exaggeration of the vertical scale is repro¬ 
duced in Figure 15 The track of the 
journey appears on Map 41 The crest of 
the dome on this section is well to the west 
of the medial line of the continent, whereas 
the divide on Nansen's section lay well to 
the east and that on Dc Quervam's section 
near the medial line (Map 41) The divide 
on Koch's section is at an altitude of 10,403 
feet, much the highest point thus far dis¬ 
covered upon the ice The Swiss Expedi¬ 
tion's section, made in the same year under 
the late Alfred dt Quervain, was from near 
Jakobshavn (Quervamshavn) on the west 
coast to Angmagssalik on the east coast, 
and the final report, mainly in the Ger¬ 
man language, appeared in 1920 7 In the 
trench language this important report has 
now been issued in the Meddeleher (De 
Quervain and Morcanton, 1925) At We¬ 
gener's central station of Eismitto eastward 
from Umanak the altitude was found to 

4 Koch, J P, Dutch dte weuae Waste, Die 
ddnuche Forachungsma « qutr dutch Nordgrinland 
191S-13 Deutsche Ausgabe besorgt von Prof Dr 
Alfred Wegener, 248 pages, 158 text figi, 2 maps 
Springer, Berlin, 1919 

7 De Quervain, A and Mercanton, P L, 
Ergebnwe der achumtsntchen Gr&nland Expedition, 
Denkschr d sefaweis Naturf QeeeU , 58 (1920) xx 
and 492, Pis, 10 
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be 9,840 feet (Berlin Geog Soc , 1932) Since tht crest reached 
by De Quervain was at an elevation of 8,197 feet and that of 
Nansen farther to tht south at 8,932 feet, it is clear that a de¬ 
pression of the ice surface must 
occur in tho neighborhood of De 
Quervam's section 

Two profiles across the mar¬ 
ginal portion of the inland-ice have 
been made by Wegener m his pre¬ 
liminary Greenland Expedition of 
1929 (Wegener, 1930a), which in¬ 
dicate that north of De Quervam's 
route near the west coast the slopes 
nsc rapidly Wegener's longer sec¬ 
tion was directed to tho cast, the 
other to the northeast (Fig 16) 

In June and July, 1931, J M 
Scott, with two companions of the 
British Arctic Air Route Expedi¬ 
tion, crossed the inland-ice from 
the base near Angmagssalik south- 
westward inside the mountain belt 
to tht latitude of Umivik Bay and 
thence direct to Ivigtut After 
they had crossed Nansen's route a 
crest of the ioe was passed, which 
from uncorrected observations was 
“well over 9,000 feet," thus con¬ 
firming the view already arrived at that a southern dome of the 
ice surface is in this general region Cramer in his flight over 
the ice-cap on August 5, 1931, from Holstensborg to Angroag- 
ssalik to clear the ice easily flew at an altitude of 9,600 feet Koch's 
revised contour map of Greenland is reproduced in Map 42 
(L&uge Koch, 1930) 

That the inland-ice formerly extended over most of the now 
ioe-free land on its borders has been made clear (Hobbs, 1927, 
L Koch, 19286) With the exception of the tops of some of the 



Map 41 Transection routes of 
explorers, and cold central area 
of Greenland From top to 
bottom, routes of Rasmussen, 
J P Koch De Quervain, and 
Nansen, respectively Divides 
are shown by small circles 
(after J P Koch and A 
Wegener) 
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highest peaks, which appear to have protruded through the larger 
glacier as nunataks, the only considerable area of Greenland not 
covered was the northern half of Peary Land (L Koch, 1923b), 
where a marginal moraine has been found (Map 43) south of the 
high Alpine region (L Koch, 19286) 

As regards recent changes m position of the ice-front, Lauge 
Koch has found that in north Greenland the coast once stood 210 
mi ters (b89 feet) higher than now, and that since the culmination 



Fio 10 Two profiles across the marginal *>ne of the inland-ice of the 
Greenland west coast, in the Umanak-Diako Bay region, with part pro¬ 
file of the rock basement (after A Wegener) 


of the subsidence none of the glaciers noar the 210-meter level have 
advanced (L Koch, 19286) Withm the Cape York district most 
of the glacier fronts appear to be stationary 

On the west coast Wegener has made important measurements 
in the Disko-Umanak district and found that, with the exception 
of the Great and Small Karajak glaciers near latitude 71°, whose 
fronts are practically where they were forty years ago, the glacier 
fronts have retired by distances which vary from about one-half 
kilometer m the case of the Sermiiik glaoier sinoe 1891, to three 
and eight-tenths kilometers in the case of the Kome outlet since 
1893 (Wegener, 1930a) William S Carlson, in charge of the 
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Northern Party of the fourth Greenland Expedition of the Uni¬ 
versity of Michigan, has in the summer of 1931 remeasured the 
front of the north arm of the Cornell Glacier near latitude 74°, 
which was measured by 
Tarr’s party thirty-four 
years before, and found 
a maximum retirement 
of about 2,500 feet, 
with an averag( of 
about 1,500 feet The 
Upemivik glacier he 
found to have retired 
since 1886 (Ryder) a 
maximum of 5,000 feet, 
with average 1,500 feet 
Giesecke’s glacier with¬ 
in the same period 
retired a maximum dis¬ 
tance of 3,200 feet, 
with average of about 
2,000 feet He has pho¬ 
tographed the fronts of 
all glacier outlets of 
the west coast from the 
latitude of Upemivik 
to the Devil’s Thumb 
(latitude 72° 30' to 
74° 450 

The rate of the flow 
of the ice within glacier 
outlets of Greenland Map *2 Revised contour sketch map of the 
has been measured in Green,8nd ,CM8 P <* fter Lau # e Koch « 1930) 
the past with results surprisingly large, m one instance 75 feet 
per day Few have attempted the far more difficult task of 
measuring the rate m the mland-ice itself Dc Quervain, how¬ 
ever, by use of bamboo poles set at the corners of a network 
of nearly equilateral triangles which extended two kilometers 
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Map 43 Form of ico-cap in north Greenland and Condition* surrounding 
it (after Lauge Koch) 

a period of thirty-nine days during the summer of 1912 amounted 
In some instances to as much as 1 2 meters Carlson measured the 
movement in the Upemivik glacier over a period of fifteen days, 
with maximum movement 67 feet per day, and the average move¬ 
ment at different points of the front varying from 2 to 59 feet 
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There has been much speculation about the level of the rock 
basement beneath the Greenland mland-ico, but until 1929, whin 
echo soundings were made m connection with the Preliminary 
German Expedition of Dr Wegener, nothing was known Dr 
Sorge applied the seismic method perfected by H Mothes 8 in 
measurement of the thickness of Alpine glaciers (Wegener, 1930a, 
Sorge, 1930) Wegener's measurements were made along his mam 
sledge route eastward from the Kamarujuk glacier near latitude 
71°, and the derived profile extended to a point nearly fifty kilo¬ 
meters from the ice edge, where the thickness was found to be 
1,200 meters (Fig 16, p 384) Though the ice surface rose steeply 
along this section, the rock bed was depressed into the form of 
a saucer These soundings were extended on the main expedi¬ 
tion of 1931-32 (Else Wegener, 1932, and Berlin Geog See , 1932) 
Like the earlier data these seem to indicate considerable irreg¬ 
ularity of the rock floor, though the saucer form seems to con¬ 
tinue to the end of the profile at Eisrmtte At this place, which 
is at an altitude of about 3,000 meters, the rock floor was found 
to be between 300 and 600 meters above the sea The soundings 
further indicated the depth of nM upon the glacier surface, 
this contact being relatively definite m the outer portions, but 
much less so below the interior station 

The interior of the “Great loe” of Greenland offers little save 
monotony of aspect once the marginal zone has been left behind 
— a vast plain with grades so slight that a theodolite is necessary 
to make them known, but as one approaches the margin from 
the interior the grades increase at an accelerated rate Lauge 
Koch has sketched the contours of 2,000 and 1,000 meters on 
this surface in north Greenland, the former, far back from the 
margin and with strong embayments above each of the principal 
outlets into the fjords (L Koch, 19286) Peary described these 
amphitheaters as “basins of exudation" and von Drygalski 
mapped one main outlet above the Uraanak fjord Lauge Koch 
has mapped the amphitheaters at the heads of the Petermann 
and Ryder glaciers of north Greenland (Map 44) These are a 

* Mothes, H, “Seiemischo XMckenmoaeuagen von Gletechoreie,” Zciitchr 
f Q*ophy«tk, 3, Heft 4, pp 121-134* 
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universal feature wherever the 
lets of the rock basement De 



Map 44 Ryder Glacier of north 
i floating tongue 


mland-ice exudes through out- 
Quervain prepared a map of the 
inland-ice margin on Petersens 
Bay on the Sermilik fjord near 
Angmagssahk (De Qucrvain 
and Merc&nton, 1925), where 
the amphitheaters are directly 
at the shore (Map 45) 

In northwest Greenland on 
Melville Bay from the Devils 
Thumb to Cape York themland- 
ice m similar manner comes close 
to the sea over a stretch of 250 
miles of coast, though divided 
by projectmg rock mto seventy 
separate passages within which 
the glaciers are given names 
On the northeast coast be¬ 
tween latitudes 78° and 79° two 
large outlets discharge so much 
ice that it 'Accumulates in the 
Jdkelbugtcn behind a line of 
rocky islets which hem in the 
bay This ice was described by 
J P Koch and A Wegener * as 
the “ floating inland-ice of Gla¬ 
cier Bay,” and it supplies the 
nearest parallel in the Arctic 
today with the shelf-ice of the 
Antarctic L Koch has now 
described this floating ice un¬ 
der the name “confluent ice” 


Some of the glacier outlets of the north coast end in tongues 
which float upon the fjords, separated near their fronts from the 

9 Koch, J P, and Wegener, A , “Die glaciologlsfhen Beobachtungen der 
D&nera&rk-ExpedUion/' A fed am Grdnl , 46 (1912) 7-16 
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Map 45 Petersens Bay and the edge of the inland-ice (after De Quervam 
and Mercanton) 


fjord walls by the sea ice (Lauge Koch, 19286, p 346) Examples 
are the Petermann and Ryder glaciers (Map 44, p 388) The 
essential difference between these floating tongues and those of 
the Antarctic Koch illustrates by Figure 17 Ice tongues of the 
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Antarctic type, which push out beyond the coast line, have 
Greenland representatives in Fetermann and Sherard Osborne 
fjords, and beginnings of such tongues are at the fronts of the 
Jungenen and Academy glaciers Since in northern Greenland 
icebergs cannot issue from the fjords, a gradual transition some¬ 
times occurs from the crevassed glacier front to closely packed 
groups of bergs 


7 


Fig 17 Ice tongues 
Afloat above Ant¬ 
arctic type, below, 
Greenland type 
(after I auge Koch) 


Map 46 The confluent ice of JCkelbugten, 
northeast Greenland (after Lauge Koch) 

A district where outlet glaciers end upon the land is the area 
north of the head of Independence Bay This is the most northern 
and most inaccessible group of glaciers that is known, and one 
that occupies a controversial area which has been mapped most 
recently by Lauge Koch This group is shown in Map 47 
Either wholly or partly detached from the inland-ice are what 
Lauge Koch has described by Priestley’s term, “highland ice” — 
local ice-caps Such glaciers, just separating from inland-ioe, are 
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found woU developed in the Cape York district (Map 48) Sim¬ 
ilar small ice-caps appear upon Map 47, and they are found in 
many other places outside the inland-ice where the land rises 
sufficiently for them to survive m the existing climate To m- 



Mat 47 Group of glacier outlets near the head of Independence Bay, Peary 
Land (after Lauge Koch, 1927) 

dioate how the waning of the glacier remnants of a small ice-oap 
persists on the basalt plateau of Disko Island, there are found on 
the west side of this plateau outlets from this ice-cap which have 
discharged over the steep sides of the plateau, but are now de¬ 
tached (Koch, 1928b, pp 339-340) and melt chiefly at thur upper 
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ends, as do the much larger detached slabs of ice in the Antarctic 
of South Victoria Land 10 

True mountain glaciers are found well developed within 
certain of the coastal Alpine districts of Greenland on both the 



Map 48 Glaciers of the Cape York district 
(after J^auge Koch) 


east and west coasts Here, in consequence, wo find locally a 
development of cirques, comb ridges, U-shaped valleys, and other 
related forms 

METEOROLOGY 

By reason of its auto-circulation the ice-cap of Groenland 
assumes very special importance in the earth's general atmospheric 

18 Taylor, Griffith Brit Anl, Exped 19t0~t8, The Physiography of the 
McMurdo Sound and Granite Harbour Region, 1922, pn&p on page 101 
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circulation, and hence in meteorology and especially in aero- 
meteorology Two great polar explorers, Nansen and Peary, the 
former at the time of his transection of the ice-cap m 1888, and 
the latter through his many Greenland sledge journeys which 
began in 1886, reached independently the conclusion that the 
surface air currents blow outward from the interior at all times 
Ihe necessary deductions to be made from these observations 
and others which confirm them were exprt sstd by the writer in 
1911, 1912, 1915, and 1926 (Hobbs, 192b), and th< circulation 
over continental glaciers was described under the name “glacial 
anticyclone” —Greenland anticyclone and Antarctic anticyclone 
— which are fixed in position as the northern and southern wind 

M Glacial 

U * * * V * 

ANTICYCLONE 


*KJ 18 Mechanism of the fixed t.reenlarid anticyclone (after Hobbs) 

poles of the earth Summarized, these circulations are represented 
in Figure 18 and their part in the general circulation in Figure 19 

Every new expedition has added its testimony to the correct¬ 
ness of the theory of centrifugal distribution of the surface air 
currents, with deviation clockwise in the Northern Hemisphere 
and counter-clockwise in the Southern Hemisphere So constant 
and reliable is this circulation that each party that has crossed 
the ice-cap has battled against head winds and fierce blizzards in 
advancing to the divide of the section, and has then sailed out 
on the other side m long Uapes 

One of the latest examples is supplied by Dr Wegener on his 
two sled journeys of the Preliminary German Expedition to Green¬ 
land m 1929 From examination of the diagrams of Figure 20 
it will bo noted that wind was constantly from near the east or 
southeast (down slope with clockwise deviation), except when 
the wind force fell to near a dead calm (Wegener, 1930a) 
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Fio 19 The earth's general circulation, with conventionalised representa¬ 
tion of the complex system of opposing ourrents in middle latitudes 
(after Hobbs) 
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The Meteorological Institute of Copenhagen main tarns m 
Greenland meteorological stations at six coast settlements well 
distributed on the west, south, and east coasts, but all south of 
latitude 71° At each of these stations the usual meteorological 
elements are regularly observed and recorded, and at each station 
a powerful radio sender of long wave length puts certain funda¬ 
mental data regularly on the air for the use of various inetcoro- 
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Fio 20 Diagrams ahowing the direction and velocity of the wind on the 
journeys over the ice-cap toward the intenor of Greenland in the summer 
of 1929 Above, hand-aled expedition in direction northeastward from 
Jakobehavn, below, dog-«Ied expedition directly eastward from the 
Kamarujuk Glacier (after A Wegener) 


logical and forecasting services Those stations are at Godhavn, 
Godtbaab, Ivigtut, Juhanehaab, Angmagssalik, and Scoresby 
Bound In addition, the Norwegians maintain a station at 
Mygbukta on the east coast, near latitude 73°, where there is a 
short-wave radio station The location of these stations is indi¬ 
cated on Map 49 

In addition to the stations provided with radio, meteorological 
observations are regularly made at a number of other stations, 
such as Nanortohk, Igahko, Sagdkt, Kornok, Hobdcnsborg, 
Karsut, and Upernivik, by an observer who is usually an intelb- 
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Map 49 Meteorological stations of Greenland 
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gent Greenlander These observations are published annually 
at Copenhagen in the MeUorologtsk Aarbog of the M( teorological 
Institute The Danish service has not as yet employed ufo¬ 
logical methods, and since the Greenland stations are generally 
within the mouths of steep-walled fjords thnr wind and temper¬ 
ature data have little value 

Upper-air methods were first introduced m Greenland on the 
Danish Northeast Greenland Expedition of 1907-8 by Alfred 
Wegener, the met( orologist of the expedition, who made use of 
kites and captive balloons, and though the ascents did not go 
higher than 2,OCX) to 3,000 meters, the results were of the greatest 
value in showing that above the local winds of the fjords the winds 
blowing off the ice dominated up to the highest Uvels reached 
Until that time all studies of winds over any considerable period 
had bein made on the west coast, and since these always came 
from easterly quadrants it had been assumed that they had blown 
across the ice-cap 

The Swiss Expeditions of 1900 and 1912-13 made special umi 
of pilot balloons, which wero sent up from several stations of 
southwest Greenland, including Godhavn (85 ascensions), Jakobs- 
havn (6), Quervainshavn (7), and Holstensborg (22) These 
balloons were followed to an average altitude of 6,000 meters, 
with several which reached exceptional heights 

In the summer of 1926 the First University of Michigan 
Greenland Expedition established a base at Camp Michigan near 
the head of the Mahgiakfjord about forty miles east of the coast 
settlement of Holstensborg Hire during the months of July, 
August, and September some 90 pilot balloon ascensions were 
carried out by Mr S P Fergusson, the aerologist of the expedition 
(Hobbs, 19316, pp 49-67) The location proved to bt less 
satisfactory than had been hoped, and the Second Expedition of 
1927 established a new base with an aerological station on Mount 
Evans, near the head of the Sondre Stromfjord, one hundred and 
twenty miles from the sea and only twenty-five miles distant 
from the margin of the inland-ice This station, with its clear 
skies, proved admirably suited for aerological work It was 
maintained in continuous operation for two years, during which 
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time 776 pilot balloon ascents were carried out by Clarence R 
Kallquist, William S Carlson, and Leonard R Schneider, the 
successive aerologists in charge (Hobbs, 1911b, pp 71-239) 
The results showed that all strong surface winds blew off the ice, 
and that these extended up to a level which varied with the season, 
being highest during the winter when the strophs were stronger 
At levels \arymg guicrally from 2,000 meters as a minimum to 
6,000 or ev<n 8,000 meters or more, the outflowing air was re¬ 
placed above by inblowing currents The averages for two suc- 



Fta 22 Daily air temperatures measured on tmnsoctions of the Greenland 
ice-cap, by Koch and Wegener, De Quervalu and Nansen (after J P 
Koch and A Wegener, 1930) 


ceseive years are given in Figure 21 Pilot balloons sent up in 
the summer of 1927 at the Norwegian station of Mygbukta on the 
east ooast were in part simultaneous with those Bent up at Mount 
Evans These asemsions, 35 in number, if we ignore the local 
currents below the level of 1,000 meters, indicated reversed di¬ 
rections, as was to be expected from the mechanism of the glacial 
anticyclone The surface winds blow off the ice here from the 
northwesterly quadrant (Hobbs, 1931b, pp 32-37) 

The report of Koch and Wegener on the scientific results of 
the Danish Expedition of 1912-13 affords most important data 
for the study of the conditions over the interior of the ice-cap 
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Comparisons of the daily air temperature measurements made 
during the transactions of Greenland by Nansen, De Quervain, 
and Koch show that m each case the sled parties passed suddenly 
from areas of moderate summer air temperatures on the flanks of 
the ice-dome into a central area of intense cold (Figure 22) The 
boundaries of this central area of cold and oalra, as determined 
from the three transections, are given in Map 41, p 383, and 
Koch and Wegener's r< presentation of the glacial anticyclone 
appears in Figure 23 

In 1930 31, for the first time, something approaching coordi¬ 
nation in upper-air studies from definite stations of Greenland 
was attempted for the period of a year (Map 50) Following upon 

his preliminary expedition of 
1929, Dr Alfred Wegener went 
to Greenland m 1930 in com¬ 
mand of one of the largest and, 
for scientific purposes, best or¬ 
ganized expeditions which have 
ever gone to the polar regions 
His plans contemplated setting 
up three stations near the lati¬ 
tude of 71°, one on the ice-cap 
itself though near to its western margin, one on the east coast near 
but not on the ice-cap, and one near the medial line of the ice-cap 
between the other two This extremely difficult program was 
carried out "The eastern station had to be managed as a separate 
expedition under Dr Kopp The central station was reached 
from the west coast, and the arduous and hazardous problem of 
providing its supplies of equipment, food, and fuel was solved 
by dog-sled caravans, and for a part of the distance by motor 
sleds from the west coast This central station was in charge of 
Dr Johannes Georgi, veteran aferologist of the Deutsche Seewarte 
at Hamburg Despite the many hardships and disasters, which 
included the loss of the heroic leader, the central station was 
maintained for a full year, with scientific results which have 
now been published in narrative and in summarized technical 
reports (pp 410-411) 



Fia 23 Mechanism of the glacial an¬ 
ticyclone (after P Koch and A 
Wegener, 1930) 
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Map 60 Positions of aSrologlcal or meteorological stations actually set up 
in Greenland in 1930-31 
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farther south and in about the latitude of Mount Evans 
were the two stations of the British Arctic Air Route Expedition 
under command of H G Watkins These stations have had 
meteorological but, unfortunately, not neurological equipment 
Under conditions similar to those encountered by Dr Georgi and 
his two companions at the German central station of Eisnutte, 
Augustine Courtauld of the British Expedition spent nearly 
seven winter months entirely alone at their central ice-cap station 
northwest of Angmagssahk 

The University of Michigan maintained in 1930-31 two aero- 
logical stations on the west coast, the northern one at Camp 
Scott on a small island two miles distant from the ice margin and 
to the eastward of Upcmivik near latitude 72° 45' (Hobbs, 1931c) 
This station, m charge of William S Carbon, assisted by Max 
Demorest, was maintained for eight months (Aug 28, 1930, 
to Apnl 27, 1931), during which time 238 pilot balloon ascensions 
were earned out At the south station in the mining settlement 
of Ivigtut, Evans S Schmeling earned out 177 pilot balloon 
ascensions and 94 cloud-altitude observations (Sept 1, 1930, to 
Sept 1, 1931) 

In the Second International Polar Year, 1932-33, it is expected 
that several serological stations will be maintained in Greenland 
and in positions not before occupied, notably at Angmagssahk 
on the east coast and Cape York in the northwest 

Univbkbity or Michigan 
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GEOLOGIC STRUCTURE OF A SMALL AREA 
WEST OF MILL SPRINGS, KENTUCKY * 

THOMAS 8 KNAPP AND JOSEPH C TWINEM 
INTRODUCTION 

T HIS paper describes the geological structure of the rocks in 
a small area in Wayne, Pulaski, and Russell counties a few 
miles west of Mill Springs, Waynt County, Kentucky The area, 
which is shown in the north-ci nf ral part of the Monticello topo¬ 
graphic sheet of the United States Geological Survey, is rec¬ 
tangular Its length in a north-south direction is about 6 miles 
and its width about miles (sec Map 51) 

The study of the structural g< ology of the area was suggested 
to the writers by Professor G M Killers of the Department of 
Geology of the University of Michigan, to whom they are greatly 
indebted for aid m planning the field work and in preparing the 
manuscript of this paper They are also under obligation to 
Mr Robert HefTeran, a student at the University of Michigan, 
for assistance in the field 

PHYSIOGRAPHY OJ AREA 

The area is in the Highland Rim section of the Interior Low 
Plateaus The major topographic feature a are the result of 
erosion and deposition by the Cumberland River during past and 
present geologic times Three distinct topographic levels ha\t 
resulted from the work of this nver The lowest is represented 
by a nver flat, the “nver bottom” of the local residents, the 
average elevation of which is about 640 feet above sea level In 
summer the Cumberland River is usually about 50 feet lower than 
the nver flat, in the winter season it often covers the flat A 
higher topographic level, the Highland Rim Plateau, has an 
elevation of from 900 to 950 feet This level was produced by 

* A contribution from the Geological and Geographical Field Station of 
the University of Michigan at Mill Springs, Kentucky 
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planation of the river during late Tertiary or early Pleistocene 
time The surface of the plateau is modified by smk holes, which 
are very numerous in the southeastern part of the area, and by 
stream erosion, which has been especially active north of the 
river Tht highest topographic level is the Cumberland Plateau, 
the average elevation of which is about 1,300 feet m adjacent areas 

A small outlier of this plateau, the summit of whioh has been 
lowered by erosion to an elevation of 1,100 feet, is close to the 
eastern boundary of the area about 1} miles northeast of Rankin 
(see Map 51) 

STRATIGRAPHY OF AREA 

f J he area is on the southeast limb of a saddle connecting the 
Jessamine and Nashville domes of the Cincinnati Geanticline 
Owing to its position on tht southeast side of the saddle, the 
regional dip is to the southeast Except where local reversals of 
dip occur, successively younger beds are encountered as one pro* 
ceeds southeastward across the area 

Rocks of Mississippian age compose most of the stratigraphic 
section, but older beds of Ordovician and Silurian age outcrop at 
Shinbone Cliff and at many places in the tributary streams on 
the north side of the Cumberland River 

Description of formations 

Richmond formation —The Richmond formation, which is 
included m the Ordovician system by most geologists and in the 
Silunan system by a few, is the oldest formation exposed It 
outcrop# at Shinbone Cliff, in Little Cub Creek, and m Forbush 
Creek The lower half consists of a thin and even-bedded, 
npple-marked and sun-cracked, greenish gray limestone, the 
upper part, of uneven and thicker-bedded buff-gray limestone, 
which has a nodular appearance on weathered surfaces Accord¬ 
ing to Donald C MacLachlan, 1 46 feet of Richmond is exposed 
at Shinbone Cliff 

Brassfield formation —The Brassfield formation of lower 

1 MacLachlan, D C, ‘'Geologic Structure of a Small Area in Wayne, 
Pulaski and Russell Counties, Kentucky/’ Pap Mtch Acad S<n , Arts and, 
Letters, 8 (1027) 300 






Geologic Sirudure West of Mill Springs 416 

Silurian ago rests disconformably upon the Richmond It is a 
massive buff to reddish gray magnesian-limestone, containing 
fluted cystid columnals At Shinbone Cliff it is approximately 
10 feet thick Good exposures occur along 1 orbush Creek and 
some of its tributaries 

Crab Orchard formation —The Crab Orchard formation of 
middle Silurian age rests disconformably on the Brassfhld It 
consists of mterbedded greenish shale and greenish gray to buff 
limestone Dr Foerste* noted the occurrence of 17 feet at 
Shinbone Ckff A small exposure is also in the bank of Cub Creek 
about 200 feet upstream from the Wayne-Russell county line 

During prc-Misaissippian time the Richmond, Brassfield, and 
Crab Orchard formations were subjected to erosion 1 he Brass- 
field and Crab Orchard were entirely removed from some parts 
of the area, so that the Mississippian beds were deposited unoom- 
formably on the Richmond 

Chattanooga formation — The Chattanooga shale is the oldest 
Mississippian deposit in the area It is a well-jointed, black, fis¬ 
sile, bituminous shale containing lingubid brachiopods and cono- 
donts (see PI XXXIX, Fig 1) A brown sandstone, 1 to 2 inches 
m thickness, commonly lies at the base of the formation At a few 
places this sandstone has a thickness of 3 feet At some localities 
the upper beds of the formation contain nodules of marcamte 
A small number of cherts oacur near the base along Little Cub 
Creek The formation ranges in thickness from 33 to 38 feet 

New Providence formation —The New Providence formation, 
which rests disconformably on the Chattanooga shale, is composed 
of three distinct parts The lower part consists of a greenish 
■gray to bluish gray shale, which weathers to a greenish gray 
clay (see PI XXXIX, Fig 2) The basal beds of the shale con¬ 
tain phosphate nodules, which in some places are very numerous 
The middle part of the formation is a hard, siliceous, encrmal 
limestone, containing irregularly shaped masses of chert arranged 

* Foerate, Aug F, “The Cincinnati Anticline in Southern Kentucky ” 
The American Geologist, 30 (1902) 302, idem, “The Silurian Devonian and 
Irvine Format Iona of East-Central Kentucky/’ Kentucky Geol burv , Ball 
7(1906) 1 14-116 
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parallel to tht bedding This limestone, known locally as the 
“Beaver Creek sand,” is an oil- and gas-producing stratum in 
the Monticello-Steubenvvile pool a few miles southeast of the 
area The upper part of the New Providence, which is litho¬ 
logically similar to the lower, differs from it m being more cal¬ 
careous The thickness of the lower New Providence ranges 
from 23 to 60 feet, of the middlt, from 3 to 7 feet, and of the 
upper, from 35 to 50 feet 

Overlying the New Providence m the order named are the 
Fort Payne, Warsaw, St Louis, Ste Genevieve, and Gasper 
formations of Missismppian age The Pennsylvanian is repre¬ 
sented by the Lee sandstone, which caps the tops of several 
outliers of the Cumberland Plateau a short distance southeast 
of the area River gravels, thought to belong to the Irvine 
formation of late Pliocene or early Pleistocene age, occur in 
patches on the Highland Rim Plateau The alluvium of the 
nver fiat may be m part of later Pleistocene as well as post- 
Pleistoccne age 

FIELD METHODS USED IN DETERMINING 
STRUCTURE OF AREA 

The top of the Chattanooga shale was selected as a key 
horizon for mapping the structure of the area This selection 
was made because the shale was very little eroded prior to the 
deposition of the overlying New Providence shale and is litho¬ 
logically distinct from overlying and underlying strata 

The elevations of the top of the Chattanooga shale and their 
locations were determined by the use of a telescopic alidade and 
plane-table 

The approximate elevation of the top of the Chattanooga 
shale was obtained at many places by first determining the 
elevation of the base of this shale or of the base of the Beaver 
Creek limestone When the elevation of the base of the Chatta¬ 
nooga shale was used, the thickness of the shale, which ranges 
from 33 to 38 feet, was added to it When the elevation of the 
base of the Beaver Creek limestone was used, the interval be¬ 
tween this limestone and the top of the Chattanooga shale 
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subtracted from the elevation of the base of the Beaver Creek 
limestone in order to obtain the elevation of the top of the Chat¬ 
tanooga shale Owing to a considerable range in the thickness 
of the interval between the Beaver Creek limestone and the 
Chattanooga shale, it was necessary to make frequent measure¬ 
ments of this interval 

STRTJCTUltAL GEOLOGY OP THE AHEA 

The most prominent structural feature is an elongated dome 
located in the central part of the area (see Map 61) It has a 
narrow crest which extends N 25° W for a distance of about 
\\ miles The elevation of the highest point along the crest is 
about 685 feet The closure of the dome is from 25 to 30 feet 
The dome is slightly asymmetrical, the dip per mile on the east 
side is about 90 feet, on the west Bide, about 80 feet The 
cifeirt, of the dome plunges to the southiast at a rate of about 
80 feet per mile for the first quarter of a mile, decreasing gradu¬ 
ally to 25 feet j>er mile near the southern boundary of th< area 
The southeast end is modified by a structural nose winch curves 
to the southwest and disappears in the syncline on the west side 
of the dome At its northwest end the dome dips northward at 
a rate of 50 feet per mile for a quarter of a mile and then flattens 
out abruptly into a structural saddle connecting the dome with 
a homochne occupying the northern quarter of the area The 
elevation of the lowest point along the crest of this saddle is 
about 643 feet above sea level 

In 1927 MacLachlan 8 published a map on which he showed 
the dome as having a lower and flatter crest than the findings 
of the present writers would indicate, he also represented the 
elongation of the dome as extending in a north-south direction 
instead of m a northwest-southeast direction, as determined by 
the writers The difference in the form and orientation ot the 
dome as illustrated on MacLachlan's and the writers 1 maps is 
due to different methods of determining elevations of the top of 
the Chattanooga shale MacLachlan obtained these elevations 
by reference to elevations given on the Monticeilo topographic 
* Op Cit t Figure 24 
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sheet Careful observations by the writers have demonstrated 
that numerous elevations on this sheet are incorrect, apparently 
many of the contours were plotted without an adequate number 
of readings The fact that the present writers based their map¬ 
ping on a larger number of more accurately determined elevations 
of the top of the Chattanooga shale is ample ri ason for believing 
that the morphology of the dome as shown on Map 51 is correct 
In the northeastern part of the area the homochne is modified 
by a structural terrace, the southern margin of which is at an 
elevation of 700 feet Below this margin of the terrace the inch- 
nation of the top of the Chattanooga shale is 105 feet per mile 
This rather steeply inclined surface forms the northeast limb of a 
pitching synclme which lies to the east of the dome North of 
the margin of the terrace the surface of the structure rises gradu¬ 
ally at a rate of about 25 feet per mile to the northern boundary 
of the area, where the elevation is a little more than 730 feet, 
the highest structural elevation in it 

In the north-central and northwestern parts of the area the 
amount of inclination of the homochne is fairly uniform 

The synchne south of the terrace previously mentioned, and 
northeast of the dome, pitches 8 45° E A similar pitch for 
this synctine is shown on the map published by MacLachlan 
A quaquaversal synchne having a alight east-west elongation 
occurs northwest of the dome The elevation of the bottom is 
between 630 and 635 feet The only closed contour within the 
synclme represents an elevation of 640 feet 

The writers' representation of this structure differs from that 
of MacLachlan, whose map shows the syncline as opening to the 
south, with the 640-foot contour not closed, but curving south¬ 
ward around the dome and partly around a faulted anticline to 
the southwest A saddle to the south of the feline is indicated 
on his map by a constriction of the 640-foot contour line opposite 
the southeastern extension of the fault The absence of outcrops 
which might give information relative to the elevation of the 
top of the Chattanooga shale precludes the possibility of deter* 
mining from direct observation the exact nature of the structure 
A factor which has a bearing on the position and the height of tttyff 
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saddle south of the syncline is the orientation of the faulted 
anticline The plane of the fault follows the crest of the anti¬ 
cline at Shinbone Cliff It is possible, therefore, to obtain the 
direction of the trend of the anticline from the strike of the fault 
MacLachlan 4 states that the strike of the fault is N 22° W If 
this were true, the anticline would pitch into a broad synchne 
west of the dome, and henc£ the saddle southeast of the anticline 
very probably would be low The supposed lowness of the 
saddle, therefore, led MacLachlan to believe that tho 640-foot 
contour was not closed The writers plotted the fault and found 
its strike to be N 65° W Thi trend of the anticline, which 
coincides with this strike toward the northwest end of the dome, 
and the nearness of the dome very strongly indicate that tho top 
of the saddle is higher than 640 feet The height of tho saddle 
leads the writers to close the 640-foot contour north of the saddle, 
thi ti accentuating the quaquavirsal nature of the synchne to the 
north 

The fault at Shinbone Cliff is a normal one, with a displace¬ 
ment of 16 J feet measured on the base of tho Brassfidd The 
dip of the fault plane, which is easily recognized by a thin band of 
gouge, is 89° to the northeast, the strike of the fault is N 55° W 

A considerable drag of the Richmond, Brassfield, and Chattar 
nooga strata occurs on the northeast or downthrown side of the 
fault The 22-dogrcc dip of the Brassfield strata near the fault 
decreases very rapidly toward tho northeast and at a distance of 
about 150 feet from the fault is only 5 or 6 degrees 

On the southwest or upthrown side of the fault the beds are 
nearly horizontal for the first 6 feet beyond the fault, at a dis¬ 
tance of 15 feet beyond the fault they dip 6 d S 75° W 

A few hundred yards southwest of the fault the dip of the 
strata changes to a northeast direction This is well shown on 
the face of Shinbone Cliff and m Little Cub Creek Tho Chat¬ 
tanooga shale does not have so great a dip as the underlying 
Brassfield and Richmond, it rests on the thm, evon-bedded 
limestone of the lower part of the Richmond a few hundred yards 
southwest of the fault 


* Op cti, p 300 
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The reversal in dip noted above and the determination of 
certain elevations of the top of the Chattanooga shale indicate 
the presence of a nose at the western margin of the area to the 
southwest of the faulted anticline 

South of the saddle connecting the faulted anticline with the 
dome is a broad synchne, which flattens out to the south 

It is quite likely that the folding of the Chattanooga shale 
in the entire area took place during the interval between the 
cessation of deposition of this shale and the beginning of deposition 
of the New Providence sediments This is indicated by the 
thinning of tho lower part of the New Providence over the higher 
structural elevations of the top of the Chattanooga shale The 
rather striking uniformity m thickness of the Chattanooga forma¬ 
tion over the entire area suggests that there was very little erosion 
during the interval prior to the deposition of the New Providence 

POSSIBILITIES FOB OIL AND GAS IN AREA 

Three wells have been drilled near the north end of the dome 
Two produced gas f the third was abandoned at shallow depth 
A short distance north of Forbuah Creek one of the gas wells, 
before it became flooded with water, supplied the farmhouse 
of Mr W L Scott with gas fuel for three or four yearn The 
second well, which is about a quarter of a mile southwest of the 
first well, was drilled to a depth of 1,100 feet, but was permitted 
to become flooded as the result of Improper casing 

So far as can be learned, four gas “sands” were encountered 
in these wells According to the driller of the second gas well, 
the sands consist of porous sones within limestones They prob¬ 
ably occur in the Lexington or so-called Trenton group 

It is very likely that producing gas and oil wells may be 
drilled on the dome and possibly on the structural terrace 

Unfortunately, the number of wells drilled is insufficient to 
indicate the structure of the producing sands However, intelli¬ 
gent drilling, based on the structure of the Chattanooga shale, 
will eventually make it possible to determine the nature of the 
subsurface structure 

Flint, Michigan ^ 
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Fiu 2 Weathered shale of lower part of New Providence, shown on hillside 
about one-quarter mile east of mouth of For bush Creek Bea\er Creek lime¬ 
stone is shown at top of shale, white irregular-nhaped bands on surface of 
limestone n present chert 





A NOTE ON THE STRATIGRAPHY OF THE 
BRUNSWICK FORMATION (NEWARK) 

IN PENNSYLVANIA 

dean b McLaughlin 

T HE difficulty of recognizing individual beds in the Newark 
Senes is traditional Such statements as “lhe absence of 
easily recognizable strata unfortunately renders it difficult 
to determine the structure of the region ” 1 are of frequent occur¬ 
rence in the literature Most investigators of the Newark rocks 
have cautiously qualified their determinations of thicknesses of 
the formations by stating that the probable existence of undis¬ 
covered faults and the uncertainty of the displacement of known 
ones render all computations of thickness unreliable 

The continuity of the large formations along the strike has 
been recognized for many years, but the extent of individual 
beds appears to havo received scant attention Statements by 
Lyman * appear to indicate, though not perfectly clearly, that he 
believed that relatively thin beds could be recognized at localities 
some miles apart along the strike, although we shall see in the 
discussion which follows that he did not successfully identify 
definite honzons at different localities Stosc * states that in the 
Gettysburg area “individual beds and aggregates of beds main¬ 
tain the same character for many miles along their strike ” 
A very definite statement is made also by D&rton and KUmmel * 
ha regard to the Lockatong formation on the Hunterdon plateau 
of western New Jersey “Hard dark-red flags are interbedded 
with the black argillite and some of the more pronunent beds 

» Russell, I C, V S Qeol Surt>, Bull 85 84 1892 
* Pmna Choi Sure , Final Rep , 3, Part 2 2597 and 2605 1805 
* V S Geol Sun ?, Folio 225 15 1929 
* Tbtd , Folio 167 7 1909 
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can be easily traced for several miles along the strike This has 
been done in so many cases at different horizons as to render it 
almost certain that this belt is not traversed by oblique faults of 
any magnitude ” 

Most investigators of the Newark rocks of Pennsylvania 
have mentioned the occurrence of dark shales interbedded with 
the red shales of the Brunswick formation, but the tendency has 
been to pass them by as of no consequence, and to regard them 
as thin lenticular bodies of trivial extent Tins appears to be 
the view taken in the most recent publication 6 dealing with the 
same area as that studied by the writer The statements by 
Stose and by Darton and KUmmcl just quoted are the only 
indications that continuity of thin strata for some miles has been 
recognized anywhere in the New York-Virginia area of the Tn- 
assic Hawkins* refers to “beds of passage’ 7 (interbedded red 
and black shales) at the transition from the Lockatong formation 
to the overlying Brunswick, but does not indicate that they are 
anything other than thin lenses of very limited extent 

The present paper reports results of a preliminary study of 
the black shales in the portion of the Brunswick formation below 
the Haycock diabase sheet in Bucks and Montgomery counties, 
Pennsylvania Several good sections were studied, and their 
correlation was based almost entirely upon the tracing of the 
black shales along the strike from one section to another In a 
few places, for distances not greater than six miles in any case, 
and less than four miles m all but one, the trend of definite topo¬ 
graphic features has served to identify horizons in different sec¬ 
tions 

In general the black shales 7 occurring in the Brunswick forma¬ 
tion are lithologically indistinguishable from those of the Locka¬ 
tong formation which underlies it They are chiefly thick-bedded, 
hard, dark gray or greenish gray to black argillites The weath¬ 
ered rock is usually olive-green to greenish yellow Contacts 

> U S Geol Surv , Bull 888 1931 

* N Y Acad Set , Annals, 23 (1914) 160 

7 The term “black shale" will here be used to cover all gray, green, or r 
black shales occurring m the Brunswick and Lockatong formations. 
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between the black shales and the inclosing red shale are not 
often sharp Usually there is a foot or so of purplish or brownish 
shale marking the transition In some localities the black shale 
contains beds of fine gray sandstone, and at others it is lighter in 
color and more fissile than the more common hard argillite 1 he 
black shales are mor( resistant to erosion than the inclosing red 
beds, and the course of a prominent black shale member is usually 
marked by a definite ridge 

The observed outcrops of black shalt art indicated by h( avy 
full lines and diagonally shaded areas in the accompanying map 
(Map 52) Dashed lines show the probable course of outcrop in 
regions not yet examined The lines of short dashes indicate un¬ 
certain correlations or conjectural continuations of observed out¬ 
crops In the descriptions which follow, two-letter symbols aftir 
the names of villages serve to identify those villages on the 
map 

The writer’s results can be most conveniently tr*ated under 
three headings (l) the Upper Lockatong and Lower Brunswick, 
which have been studied chufly in Bucks County, (2) the Graters 
members, and (3) the Sanatoga member 

Ihk Upper Logkatong and Lower Brunswick 

In a previous paper the writer * has mentioned alt* rnation of 
red and black shales in the Delaware River section At the time 
that paper was written the interpretation was still in doubt, 
repetition by faulting had not been ruled out In 1931 it was 
found that new road cuts along the west bank of the river had 
laid bare the rocks in almost continuous exposure for more than 
a mile, and most of the crucial contacts were easily found, conclu¬ 
sively proving the alternation to be due to mterbeddmg Ex¬ 
posures on the east and west banks were found to match very 
satisfactorily The following section was measured on the w*st 
side of the Delaware River The base of the section is one and 
one-quarter miles north of Point Pleasant (PI ), the top ih about 

• "The Thickness of the Newark Series In Pennsylvania and the Ago of 
the Border Conglomerate," Pap Mtch. Acad Art* and Letter*, 10 (193f) 
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one-half mile up the bed of a tributary stream which flows from 
Wonnansville ( Wv ) northeastward to the Delaware River 


SECTION' ALONG WEST BANK OP DELAWARE RIVJ U NORTH OF 
POINT PLEASANT AND ALONG A TRIBU1ARY STREAM 


> eet 

Rod shale undetermined 

Dark gray argillite, with some twsile shale {D) 72 

Red shale, partly covered 400 ± 

Dark gray argillite, partly covered (6) 100 i 

Red shale, partly covered 200 

Black argillite (few thin red beds) ( B ) 190 

Red argillite, containing 30 feet of black 86 

Black argillite, with few feet of red (A) 640 

Alternate 20- to 30-foot strata of red and black argdlite 150 
Gray shale with some red, covered undetermined 


With the exception of the contacts of shale (C), every contact 
of red and black shale in this section is excellently exposed On 
the basis of this section alone the top of shale (B) should probably 
be n garded as the top of the Lockatong formation, since it is 
immediately overlam by a large thickness of red shale typical of 
the Brunswick, containing smaller thicknesses of black shale 
As nearly as can be determined from measurements on Lyman’s 
map, 9 that author placed his Gwynedd-Lansdale contact at pre¬ 
cisely the same horizon However, the rapid westward thinning 
of ( B ) and the accompanying thickening of the red shale between 
(A) and (B) incline the writer to place the Lockatong-Brunswick 
contact at the top of shale (A) It must be borne in mind, how¬ 
ever, that any precise definition of the boundary is, in the nature 
of the case, rather arbitrary 

The section above is supplemented by one measured partly 
along Tohickon Creek and partly on the hills about three miles 
west of the Delaware River The shale (D) was traced continu¬ 
ously along the strike between the two sections, leaving no doubt 
as to the correlations indicated by assignment of letters to the 
dark shale members 


* Penna Qeol Surv , Final Rep , AUas, sheets 10 and U 1896 
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SECTION ON AND NEAR TOHICKON CREEK EAST 
OF FIPERSVItLB 

Base of section at Smith’s Comer, top at road intersection three quarters 
of a mile southwest of Wormansville 


Feet 

Red shale, and upper beds of (D), unexposed undetermined 

Block argillite ( D ) 45 

Red shale, partly covered 350 

Dork gray argillite, with 30 feet of rod (C) 130 

Red shale 180 

Red shale ( ? ) exposures scarce 150 

Red shale 20 

Dark gray shale (part of B ) 20 

Covered region 180 

Red shale (soil on hills, no exposures) 50 

Gray shale (soil on hills, few exposures) (A) > 400 


The total thicknesses found for the strata between the top of 
(A) and the base of (D) in the two sections agree well, but there 
is a targe discrepancy between the figures for the red shale be¬ 
tween ( B ) and ( C) Probably part of (B) in the Tohickon Creek 
section occurs in the region of scarce exposures, and the red shale 
above tho observed part of (B) is an interbedded member In 
both sections the strike is N 50° E , dip 14° NW 

The member (D) was traced three miles southwest from 
Tohickon Creek From that point the continuation of the strike, 
and also the topography, servo to connect it with a dark gray 
shale member of similar thickness which crosses the Doylestown- 
Quakertown highway one and one-half miles northeast of Bloom¬ 
ing Glen ( Bg) In the intervening stretch of four miles the positions 
of outcrop of (C) and (A) confirm this identification of (D) 

In the vicinity of Bilverdale ( 8d) and Blooming Glen the 
composite section given below was obtained Exposures are not 
numerous, and thicknesses are based chiefly upon dip and width 
of outcrop, the character of the rock being determined from 
fragments in the soil 

The pronounced thinning of shales (A) and (B), as compared 
with their thicknesses in the Delaware River section, and the 
accompanying thickening of the red shale separating them, are 



Brunswick Formation m Pennsylvania 


427 


COMPOSITE SECTION IN AREA ABOUT SILVER DALE 


AND BLOOMING GLEN 


Red shale 

Greenish gray shale ( F ), unexposed 
Red shale 
Gray shale (E) 

Red shale 
Gray shale (D) 

Red shale 
Gray shale (C) 

Red shale 
Gray shale (B) 

Red shale 
Gray shale (A ) 

Red shale 


teefc 

undetermined 
15? 
250 
< 30 
400 
70 
520 
60 
350 
60 
500 
270 

undetermined 


to be noted especially A similar thinning of the main body of 
the Lockatong formation toward tlu west is well known 

The dark shales discussed above have not yet been traced to 
their end against the Chalfont fault The member ( F), however, 
has been followed around the end of the fault and is found to be 
part of the black shales which the writer calls the Graters 


The Graters Members 

The Graters is a group of three strata of black shale, separated 
by comparable thicknesses of red shale, occurring about 2,200 feet 
above the base of the Brunswick formation in the Silvcrdale 
section Owing to the westward thinning and probable disap¬ 
pearance of the upper argillite member (A) of the Lockatong 
formation and the thinning of the mam body, the Graters is about 
4,000 feet above the top of the Lockatong black shalt in the 
Perkiomen Creek section Th< wntor has applied the name 
u Graters ** because of the excellent exposures in Landis Brook 
just west of Grater's Ford ( Gf) on Perkiomen Creek 

The shale designated ( F ) m the Silverdale section is the 
lowest of the three members of the Graters and occupies a well- 
defined ndge just south of the Northeast Branch of Perkiomen 
Creek Northeastward from the Doylestown-Quakertown high¬ 
way the Graters apparently thins decidedly and may disappear 
completely Southwest of the highway the member (F) probably 
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thickens slowly for a few miles, then rapidly, for in a large quarry 
a mile north of Telford (T/), thirty feet of black shale underlain 
by twenty feet of red shale are exposed A fissile carbonaceous 
layer three feet thick occurs about fifteen feet above the base of 
the black shale This same stratum has been identified in two 
more quarries within the next two and one-half miles southwest- 
ward along the ridge 1 he higher members are exposed at several 
places in the stream bed north of the ridge Just west of the third 
quarry the ridge ends, and the intrenched meanders of the stream 
cross the stnkc of the hard rocks at several places in the next few 
miles Three of these cuts across the Graters shales furnished 
tho following composite section 

COMPOSITE SECTION OF ORATERS SHALES ON NORTHEAST BRANCH 
OF PERKIOMEN CREEK, ABOUl FOUR MILES WFST OF TELFORD 


Feet 

Red shale > 160 

Greenish gray argillite, massive ( H ) 60 

Red shale 30 

Gray-green thick bedded shale (G) 70 

Red shale 30 

Greenish gray shale (F) 60 

Red shale > 350 


The exposures of the dark shales lead directly to the point 
where the Sumneytown road crosses the Northeast Branch, 
about three miles northwest of Harleysville ( Hv) } where a new 
deep road ctit has exposed the rocks for a distance of over 200 
yards At the southeast end of the cut red shale is exposed, 
with strike N 50° W , dip 15° SW , practically at right angles to 
the strike and dip of the shales in the stream east of there Just 
northwest of this first exposure, for approximately 100 yards, the 
rock is badly shattered, and there are apparently at least three 
vertical faults causing alternation of red and gray shale along 
the stnke The rock in the northwest portion of the cut is red 
shale, and the stnke changes quickly from N 60° W to N 10° E , 
with gentle dip west, indicating a sharp fold This locality is 
directly on the line of the Chalfont fault, which farther east has 
a displacement of over 10,000 feet Probably the fault itself does 
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not extend as far west as this locality The faults in the cut are 
small and local, for the gray-green shale occurs southeast of this 
faulted exposure with a strike directly toward it The outcrop 
of dark shale through the sharp anticline may bo regarded as 
practically continuous 

About two rmleH southeast of the faulted exposure, at a place 
about a mile northwest of Harleysville, the Graters shales are 
offset to the north somewhat more than one-quarUr mile by a 
fault whose strike is approximately north If we regard the 
movement as entirely vertical with downthrow on the east, the 
total displacement of the fault is a little less than 400 feet 

Southeastward flu dark shales can be traced through a syn- 
clme which pitches northwtstward The line of outcrop crosses 
the Sumneytown road two miles southeast of Harleysville, and tin 
lower member is exposed in contact with the overlying red shale, 
in a large quarry a mile southwest of the road 

Southwest of the quarry the trace of the outcrop changes 
from southwest to west-southwest The Graters members cross 
the Skippack road just north of Lucnn and pass through the 
grounds of the b astern State Penitentiary to the Perkiomen Creek, 
which they cross about one-half mile north of Grater’s bord {Of) 
Exposures occur in tributary streams on both sides of the Perkio¬ 
men, along the road on the east side, and in a railroad cut on the 
west The best exposures, however, occur along Landis Brtxik, just 
west of Grater's Ford, where the following s< etion was obtained 

SECTION ALONG LANDIS SHOOK 
Base of section near road bridge at western edge of village 


of Grater s b ord 

beet 

Red shale and fine sandstone 

> 46 

Greenish gray shale 

G 

Red shale 

15 

Gray shale and fine gray sandstono (//) 

20 

Red shale, partly covered 

77 

Gray shale, partly covered ((?) 

28 

Fine red sandstono, partly covered 


Dark gray, thick-bedded argillite (F) 

> 40 

Fine red sandstone and red shale, partly covered 

380 

Dark gray shale 

6 

Red shale 

165 
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So far as they are exposed, the rocks on the east and west 
banks of Perkiomcn Creek furnished sections in good agreement 
with the table above 

The Graters members were not traced farther west, but evi¬ 
dence of their extent is furnished by the topography Throughout 
the course described above, their outcrop is marked by a definite 
ridge This ridge continues westward from the Landis Brook 
exposures, but comes to an end before reaching the Schuylkill 
River In line with the course of the ndge a long covered stretch 
occurs in the section m the Philadelphia and Reading Railroad 
cuts on the cast bank of the Schuylkill It appears probable that 
the Graters shales underlie this covered interval 

The Sanatoga Member 

The highest black shale member studied by the writer is here 
designated the "Sanatoga” because of the excellent exposures in 
a large quarry and in the railroad cut at Sanatoga Station on 
the Schuylkill River It forms a part of what Lyman 10 called 
the Perkasie shales Wherry u has pointed out that the Perkaaio 
should not be regarded as a definite formation, since a large part 
of it is merely red shale which has been altered by the diabase 
intrusion The Sanatoga member, however, although slightly 
altered in places, does not owe its dark color nor most of its 
hardness to baking 

About two miles southeast of Haycock Mountain tho baked 
shale is underlain by about 90 feet of red shale This in turn is 
underlain by greenish gray shale, the conformable contact being 
exposed The thickness of green shale below the red is about 
350 feet The red stratum separating the baked Bhalo from the 
naturally green shale persists southwestward along the strike It 
is clearly evident on the Doylestown-Quakertown highway south¬ 
east of Rock Hill What is believed to be the same stratum 
occurs in a ravine a mile west of Sellersville (ST) and again on the 
Sumneytown road one and one-half miles southeast of Sumney- 
town (Sm) From there it is possible to trace the course of the 

10 Penna Qeol Surv , Final Rep , 3, Part 2 2000 1895 
“ Proc Acad Nat Sex Philo , 64 (1912) 376 
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dark shale by means of the topography, taking account of the 
known course of the underlying Graters members A well-marked 
ridge leads southward to Lederachsvillc ( Ld) t where large areas 
of the fields contain weathered black and green fragments In 
this region the red shale above the black is almost a mile wide, 
for the diabase has migrated upward in the series 

Excellent exposures of the thick black shale member occur at 
the road bridge over the Northeast Branch one and one-half 
miles west of Ltdcraclisville An equal distance farther west 
this member crosses the main stream of the Perkiomen just south 
of Schwtnksville (Sw) and is well exposed on the west hank, 
where th( measured thickness is about 200 feet 

From the Perkiomen westward the course of this shalo is 
indicated by a prominent ridge which reaches the Schuylkill 
River at Sanatoga Station, where the thickness is about 160 fict, 
including somo mterbedded red shale 

r J he relative positions of the Graters and Sanatoga members 
are indicated by the following section along Perkiomen Criek 

SECTION ALONG PERKIOMEN CBEfK 

Bane at tributary stream on east bank, one-half mile north of Grater a 
Ford, top at the southern limits of Schwenksville 

Feet 

Red shale undetermined 


Dark gray and green shale (Sanatoga) 200 

Hard lod argillite and red shale, partly covered 1200 ± 

Covered, probably all red shale 180 

Red shale, mostly covered (includes H) 630 

Gray shale ((7), middle Graters member 20 


From the base to the top of the section the dip increases from 
15 to 25 degrees A corresponding uncertainty attaches to cal¬ 
culated thicknesses in the covered portions of the section 

It is of interest to compare the thickness* s along the Perkiomen 
with those along the Schuylkill River, given m the following 
section 

If the Graters members occur in the covered interval, th«n 
the thickness of red shale between the Graters and Sanatoga is 
only about 1,100 feet m the Schuylkill section as compared with 
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SECTION ALONG PHILADELPHIA AND HEADING RAILROAD 

East bank of Schuylkill River, from Lin field at base, past Sanatoga 
Station, and along a tributary stream to Pottetown highway 

Feet 


Red shale and sandstone, partly covered 600 

I* me conglomerate and sandstone 5 

Red shale and sandstone 310 

Sanatoga black, green, and rod shale 160 

Red shale and fine red sandstone 280 

Green shale and fine gray sandstone 5 

Fino quart* conglomerate with few red shale pebbles 1 5 

Red shale and fine red sandstone 105 

Tine gray sandstone 11 18 

Fine gray and red sandstone, w itb diabase dike 500 

Greenish gray sandstone 25 

Red shale, partly covered 160 

Covered, possibly containing Graters shales (F, O , H) 330 

Red shale and sandstone, partly covered 250 

Fine gray sandstone and gray shale {E f) 16 

Red shale and sandstone 185 


about 2,000 feet along the Perkiomen If we attempt to correlate 
the Graters with the shale here designated (Ef) t we violate the 
topographic evidence The conditions of deposition in the two 
sections were somewhat different, as shown by the greater amount 
of sandstone along the Schuylkill and the presence of thin beds 
of conglomerate Only a few miles westward all the rocks of this 
section, except for the uppermost 600 feet or so, pass along the 
strike into conglomerate A detailed study of thm region of tran¬ 
sition is contemplated 

Discussion 

The courses of outcrop of the several dark shale members 
described above are shown in the accompanying map (Map 62) 
Owing to the difficulty of correctly representing the three members 
of the Graters, those shales are indicated by a double lmc The 
Sanatoga can be readily identified as the broad belt of dark shales 
closely paralleling the altered shale just beneath the Haycock 
diabase sheet The shales (C) and (D) pass very close to Pipers* 

11 At the bane of thie member there if an apparent angular unconformity, v 
the significance of which is not dear 
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ville (Pp) and Wormansville (WV) respectively A comparison 
and correlation of the four principal sections is given m figure 24 
The present study leads to some revision of the identification 
of horizons which would result from a use of Lyman’s map 1S 


CORRELATION Or COLUMNAR SECTIONS 


SCHUYLKILL 

RlVtft 


PtRKIOMCN 4IL.VERDALC DC LA WARE 

CREEK RIVER n 



Fiq 24 Correlation of four sections of the Brunswh k formation in eastern 
Pennsylvania Fxplanation of figure iliagonal shading, black shale, 
dear, red shale, horizontal broken shading altered Bhale, dotted lines, 
conglomerate Correlation lines full certain correlation, long dash, 
probable correlation, short dash conjectural correlation 

Thus, according to that author, the member (7>) would be 1,000 
feet higher m the senes near Silverdale than at the Delaware 
River Again, the Graters near Sellersvillc would be regarded as 
about 1,500 feet lower stratigraphically than the same shale near 
Grater's Ford Other similar discrepancies occur It is thus tvi- 

u Op at 
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dent that Lyman did not succeed in tracing thin members for 
long distances along the strike 

The writer's results also differ considerably from those of 
Wherry/ 4 who has drawn the Lockatong-Brunswiok contact cut¬ 
ting across some of the dark shale numbers at a considerable 



Fiq 2fi Comparison of distribution of black shales with Lock&tong-ftruns- 
wick boundary by Wherry and with Gwynedd Lansdale boundary by 
I ymnn 


angle He has also included in the Lockatong formation a large 
thickness of sediments which the writer would regard as lower 
Brunswick on the basis of the large ratio of red to black shale 
These discordances are shown in Figure 25, in which the dis¬ 
tribution of black shales as observed by the writer is compared 
with the positions of the Gwynedd-Lansdale contact as mapped 

14 V S Ged Surv,BuU 8*8 mi ^ 
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by Lyman and the Lockutong-Brunswick contact as mapped by 
Wherry 

It is evident that at any one time during the deposition of 
the lower Brunswick the conditions were far more uniform over 
considerable areas than has been previously supposed The old 
concept of the merely local and lenticular character of thi black 
shales in the Brunswick must be abandoned The tracing of 
these dark shales furnishes a definite basis for identification of 
horizons at localities considerable distances apart 

It is also evident that small cross-faults may be deUcUd by 
offsets of the dark shale belts, and if any important strike faults 
exist they will Lx come evident from their effect in repeating such 
belts The actual tracing of the black shales along the strike 
through regions of uniform dip and strike, as well as through 
the pitching folds m Montgomery County, should definitely dis¬ 
pose of the hypothesis that important repetition of beds by fault¬ 
ing has occurred — other than the repetition already recognized 
as due to the Hopewell and Chalfont-Flemington faults It is 
inconceivable that important faults would continue so uniformly 
along the strike within the belts of outcrop of the red shales as 
to cause no offsets or cutting out of some of the black shale mem¬ 
bers It can now be stated with considerable assurance that 
unrecognized strike faults arc not likely to bo responsible for 
more than a negligible percentage of the apparent thickness of 
the Newark Sines m eastern Pennsylvania 
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CORRELATION OF THE UPPER HURONIAN 
OF THE MARQUETTE AND CRYSTAL 
FALLS DISTRICTS 

JUSTIN ZINN 
IN UtOPUCTION 

A 1 THE present time the Upper Huronian of the Crystal 
„ Falls district is correlated with that of the Marquette dis¬ 
trict mainly on the basis of the continuity of the thick slate suc¬ 
cession (the Michigamnu sla(e) between these districts In the 
geologic literature on these districts 1 no concise statt meats of 
the detailed succession of the sediments of the Upper Huronian 
have been given The lower portion of the senes in the Marquette 
district has been described and subdivided, but the upper part is 
grouped under the term “Michigamme slate”, in the Crystal 
Falls distnet the whole succession has been called the “Michi¬ 
gamme slate series ” The data obtained by tht fit Id work of 
the Michigan Geological Survey m 1930 have made it possibh to 
separate the Upper Huronian of the Marquette district into dis¬ 
tinct lithologic units which may be correlated from place to 
place These units are easily recognized, and appear to be in as 
well defined a succession as that of the Middle Huronian It is 
of geologic importance to sec whether the Upper Huronian has 
similar sequences m other districts If definite lithologic succes¬ 
sions do exist, then it should be possible to correlate the Upper 
Huronian in a detailed way from one iron-bearing district to 

1 Clemente, J M , and Smyth, H L, The Crystal Falls Imr^Beanng 
District of Michigan, V 8 Qeot Surv , Mon 55(1899) 155 186, Van Hise, 
C R, and Bayiey, W 8 , The Marquette Iran-Bmnng District oj Michigan, 
V 8 GeoL Surv , Mon 88 (1897) 408-486, Van Hise, C R, and Leith, C K , 
Th$ Qeofogi/of the Lake Superior Region, U S Oed Surv , Jlfon 55(1911) 
265*308, 398-300 
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another, as has been done in the past in regard to the Middle 
Huroman Such a correlation would be of twofold value In the 
first place, it would give considerable information on the sedi¬ 
mentary changes from place to place in Upper Huroman time, 
and result in a more unified sedimentary history In the second 
place, it would be of economic value, for the Upper Huroman iron 
formation could be more easily traced 

It is the belief of the author that the Upper Huronian sedi¬ 
ments do have a definite succession which can be correlated 
between some of the pre-Cambnan areas, especially those which 
occur in Michigan In this paper the attempt will be made to 
correlate the Upper Huronian sediments of the Marquette dis¬ 
trict with those of the Crystal Falls district Such a correlation, 
to be of any consequence, necessitates the division of the Michi- 
gamme slate series into several parts or horizons, some of which 
may bo given the distinction of formations A subdivision of the 
Upper Huronian is especially necessary in the Crystal Falls area, 
since at the present time it is all included in the literature as the 
Michigamme 

The observations upon which the discussions of this paper 
are based were made during several summers of field work, of 
which the last two provided the most data The summer of 

1930 was spent with the Michigan Geological Survey in the 
Marquette district, in a detailed study of the area between Mt 
Humboldt,and Lake Michigamme During the field season of 

1931 the author covered in detail several small areas m the 
vicinity of the village of Crystal Falls Two summers previous 
to 1930 were also devoted to the study of the Crystal Falls dis¬ 
trict and adjacent areas It was not until 1931 that a definite 
succession in the thick Upper Huroman sediments of the Crystal 
Falla district seemed apparent to the author, and this recognition 
was facilitated by the knowledge of the Upper Huroman suc¬ 
cession of the Marquette district, obtained during the previous 
summer 

It may be said that the Crystal Falls area is the northwestern 
extension of the Menominee district of Michigan and Wisconsin.^ 
In this paper, however, the whole Menominee district will not be 
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taken into consideration, but the discussion will be limited to the 
part which is in the vicinity of Crystal Falls village This part is 
located in Iron County, Michigan, and continues westward toward 
the Iron River district and southward through the Alpha location 
to the Florence district in northern Wisconsin 

The western part of the Marquette district occurs about 
thirty-five miles northeast of Crystal halls It txUnds toward 
the east to Ishpeming and Ncgaunee in Marquette t ounty The 
area between these two districts is occupied by several anticlines 
or domes, which are commonly called “ovals ” These ovals 
have granitic cores around the margins of which Huronian sedi¬ 
ments occur This intervening area is not well known geologi¬ 
cally, since it has not been a large producer of iron ore and thus 
has not been extensively explored It is not distinguished by a 
separato district name The accompanying outline map (Map 53) 
shows the location of the areas which are concerned in this paper 
The attempted correlation of the Upper Huronian sediments 
in these two districts must be made in one step because of the 
meager amount of information obtainable on the area between 
them The sedimentary succession in each area will be briefly 
described, after which certain points of similarity may be dis¬ 
cussed Elaborate descriptions of certain sections have b< tn 
omitted, since they would make this paper unduly long 

THE BASE OF THE UPPER HURONIAN 

The base of the Upper Huronian in each district is marked 
by an unconformity of some magnitude, and persons not familiar 
with the field observations might think it an easy matter to 
locate such an unconformity readily With the exception of the 
Marquette district, however, the location of this base has been 
a question about which there has been much difference of opinion 
In many places the unconformity is not marked by a well-defined 
conglomerate, and beveling of beds is not easily proved where 
outcrops are not numerous In other places it has not been 
clear where the base should occur because of incorrect correlations 
of the iron formations 

The base of the Upper Huronian has been well established m 
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Map 53 Outline map showing the location of the Marquette and Crystal 
halls districts and the general areal geology 

the Marquette district The unconformity between the Middle 
and Upper Huroman of this district is distinctly marked in most 
places by the Goodrich Conglomerate and quartwte It is also t 
marked by the beveling of the Negaunee iron formation There*** 
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is no sedimentary horizon of Middle Huronian age above the 
Negaunoe in the Marquette district, thus the base of the Upper 
Huronian series may be found just above this iron formation in 
places where it is not missing 

The unconformity between the Middle and Upper Huronian 
is not easily distinguished in the Crystal Falls district Tho 
competent quartzitic basal sediment of the Upper Huroman dots 
not occur in this area, and the Negaunee iron formation is found 
only in the eastern part of the area In the past, the base of the 
Upper Huronian has been placed at three different horizons, 
namely, at the top of the Hemlock volcanics, above the principal 
Iron formation of the Crjstal Falls district, and, later, upon the 
recognition of two different iron formations, above the lower and 
below the upper of the iron horizons The last interpretation 
places one iron formation in the Middle Huroman and the other, 
which is the principal producer of the district, m the Upper 
Huronian In Monograph 62* of the United States Geological 
Survey the unconformity between the Middle and Upper Huronian 
of the Crystal i alls district is put at tho top of the Hemlock vol¬ 
canic formation in all places on the southwest side of tho Crystal 
Falls oval Allen and Barrett 3 put the unconformity above the 
VUlcan iron formation and in this way classed all the iron forma¬ 
tions of the district as Middle Huroman Subsequent detailed 
magnetic field work has shown that there are really two different 
iron formations in this area The lower iron formation, which 
occurs in a succession of sediments which arc conformable above 
the Hemlock volcanics, has been correlated with the Negaunee 
formation of the Marquette district The correlation is based 
upon lithologic similarity and the continuity of the magnetic line 
associated with the Negaunee formation from the west end of 
this district A satisfactory discussion of it is given by Allen 
and Barrett 4 The higher or later iron formation occurs in a senes 
of sediments which arc unconformable above the Hemlock vol- 
cames It extends from Crystal Falls westward and southward 

* Van Hiee and Iieilh, op ctf , p 299 

* Allen, R C, and Barrett, L P, “ Contributions to Pre-Cambrian 
Geology*” hitch QeoL and Btol Sure, Publ 18 (1915) 26 

* Op at , p 25 
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to Iron River and Florence This higher formation is now con¬ 
sidered to be of Upper Huronian age by most of the geologists 
who are familiar with the Crystal halls district, and has been 
distinguished as such on the geologic map of Iron County which 
was published by the Department of Conservation of the State of 
Michigan in 1929 The discussion in this paper is on a basis 
conforming to the last interpretation The base of the Upper 
Huronian in the Crystal Falls district occurs, therefore, somewhere 
between these two iron formations It overlies the beveled 
Middle Huronian senes, resting on the Hemlock volcanics m 
most places Bouth and west of Crystal Falls Around the large 
oval to the northeast of this village, however, it rests on remnants 
of the Negaunee iron formation or on a Middle Huronian slate 
conformably overlying the Negaunee, both of which occur above 
the Hemlock volcanic greenstone m this part of the district At 
no place in this area, however, are there outcrops that show the 
unconformity between the Middle and Upper Huronian, and the 
data given are based on observations in diamond drilling and in 
mine workings The uncertainty about the base of the Upper 
Huronian in the Crystal Falls distnet is thus more apparent 


THE MARQUETTE DISTRICT 


The Upper Huronian sediments of the Marquette district are 
divided into the following formations 


Upper Michigamme 
Bijiki 

Lower Michigamme elute 

Clarksburg 

Greenwood 

Goodrich 


graywacke, quart® ite, slate 
iron-bearing 

volcanic sediments 
iron-bearing 

conglomerate, quartaite, etc 


Each of these formations will be described in sufficient detail for 
identification and for a later comparison with the succession m 
the Crystal Falls district For a fuller description the reader 
may be referred to the report on the field work of the Michigan 
Geological Survey in 1930 1 

1 Zina, J, “ Geology of the Portion of the Marquette Range between 
Humboldt and Lake Michigamme," Mtch Qed Surv., 1931 Available imr 
mimeographed copies ^ 
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The Goodrich Formation 

The Goodrich formation lies uncon formably above the Middle 
Huroman sediments, beveling off m many places the Negaunee 
iron formation and perhaps even the Siamo slate It consists of 
a basal conglomerate overlain by quartzite and quartz slate 
The conglomerate ranges in thickness from a few feet to several 
hundred feet and is composed of pebbles of iron formation, 
quartzite, and granite, in a matrix of fim r material of the same 
character The Goodrich conglomerate shows the greatest devel¬ 
opment in the Marquette synchne from Mt Humboldt eastward 
and is especially thick in places on the south side of the synclmc 
In the west end of the district the conglomerate is thin and, in 
some places, missing The quartzite overlies the conglomerate 
and grades downward into it Most of the quartzite is composed 
of rather pure quartz sand that forms thick, massive, light- 
colored beds It, also, app< are to be thicker in the southern and 
eastern parts of the district It grades upward into quartz slate 
and, m places, into true slate To show the variation of the 
Goodrich formation from place to place the section of this forma¬ 
tion at Michigamme may be compared to that at Mt Humboldt 
At the latter locality there are about two hundred feet of basal 
conglomerate overlain by several hundred feet of quartzite, above 
which some slate occurs At Michigamme the whole formation 
is only about two hundred feet thick, and is made up almost 
entirely of the quartzite For correlation purposes important 
facts to keep in mind regarding the Goodrich formation arc that 
it is variable in lithology within short distances, and that it seems 
to become uniformly thinner toward the west 

The Greenwood Formation 

At the top of the Goodrich formation occurs the Greenwood 
ferriferous horizon This sediment is not a pure iron formation, 
but was deposited as an Interlayered accumulation of clastic 
material and chemically deposited chert and sldente The parts 
exposed in outcrops now consist of grunerite schist, with inter- 
layered chloritic material or quartz sand The unmetainorphoscd 
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portions arc probably a sidentic slate The thickness of the 
Greenwood formation vanes somewhat, being perhaps fifty feet 
at a minimum Where metamorphosed, it is magnetic and creates 
a magnetic line that marks the top of the Goodrich formation 
Where the Greenwood is overlam by the Clarksburg voleames, 
the interlayered clastic zones seun to be mostly chlontic material, 
but where the Clarksburg is not present, as at Michigamme, the 
interlayered matenal is mostly clastic quartz This iron honzon 
has not yet proved to be of economic importance 

The Clarksburg Formation 

The Clarksburg volcanic formation is limited to the south 
side of the Marquette syncline and extends from Ishpeming 
westward to a short distance east of Lake Michigamme It con¬ 
sists mainly of agglomerate and ash beds, having in most places 
interlayered normal sedimentary horizons Very few la\as are 
to be found The volcanic rock is rather basic, probably being 
the equivalent of gabbro in composition The observation that 
the volcantcs occur on only one side of the Marquette synchne 
indicates the local extent of the formation and suggests that tins 
horizon may not exist at all in other districts 

The Lower Michigamme Slate 

The Michigamme slate senes of the Marquette trough includes 
withm it tly; Bijiki iron formation which divides it into two parts 
The part below the non formation will be considered first 

The lower slate lies conformably upon the Clarksburg volcanic 
sediments, and, in the places in which the Clarksburg is miss¬ 
ing, conformably upon the Greenwood iron honzon This condi¬ 
tion suggests that the Clarksburg occupies the lower part of the 
time interval of the lower slate, and, further, that it grades 
laterally into this slate The basal part of the slate is chloritic, 
but it grades upward through a gray variety into a black carbo¬ 
naceous or graphitic slate which lies just below the Bijiki iron 
formation The slate varies in thickness from three hundred to 
five hundred or more feet 
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The Bijiki Iron Formation 

The Bijiki iron formation occurs near the base of the Michi- 
gamme slate senes, and dt tailed field work has demonstrated it 
to be a continuous, well-defined horizon It consists of ferruginous 
cherts, and, where metamorphosed, of gnimrite schists Ihe 
ongmal matenal was undoubtedly cherty sidente The formation 
is from fifty to seventy-five fott thuk m the Marquctti district 
The Bijiki, in general, contains very little clastic sediment, be¬ 
ing nearly pure chert, interlay* red with iron-bearing minerals 
It does, however, contain some graphitic matt rial, which may be 
seen in the grunentic phases It differs from the Gretnwood 
formation in being associated with graphitic slates and in having 
very little clastic admixture St veral mines have been located 
in thf Bijiki formation in the past, and the Imperial mine at 
Michigamme is still activt This formation is thus a productive 
horizon 

The Uppei Michigamme Formation 

The part of the Michigamme series above the Bijiki iron 
formation is much thicker than that below, and is the highest 
horizon of the Upper Huroman that has been recogmw d Im¬ 
mediately above the Bijiki this formation is a highly graphitic 
slate, but this slate passes upward very abruptly into a dark 
graywackc and quartzite Somt horizons of tht coarser sediment 
are a dark felspathic quartzite, which in some sections approaches 
conglomerate m texture, whereas in other sections the sediment 
is a black, finer-grained graywacke These gradations art lateral 
as well as vertical In some places at or near tht base of the 
coarser elastics lenses of conglomerate occur They contain 
pebbles of chert, quartz, and graphitic slate in a matrix of quartz 
sand The conglomeratic lenses and the quick transition to 
coarse clastic sediment above the Bijiki horizon suggest a tem¬ 
porary break in the sedimentation of the Upper Huroman senes 
Not much true slate is found in the Upper Michigamme formation 
m the Marquette distnet The highest horizon of the formation 
seen was still coarsely clastic The thickness of the graywacke 
senes may be two thousand feet or more 
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No specific figures can bo given for the total thickness of the 
Upper Huroman of the Marquette district Relative thicknesses 
may be shown, however, indicating what seems to be ch&r&ottnBtic 
of the succession The sediments up to the Greenwood formation 
range from about three hundred feet as a minimum to perhaps ten 
times this thickness as a maximum Iho sediments above the 
Greenwood, with the exception of the Clarksburg, which is local, 
seem to be of a much more even thickness The study of the 
sediments gives one the impression that the lower part of the 
Upper Huroman largely fills up irregularities which were present 
on the Middle-Upper Huronian erosion surface 

THE CRYSTAL FALLS OISTKICT 

For several reasons the Upper Huronian succession cannot be 
so easily studied in the Crystal Falls district as in the Marquette 
district Magmtic lines are not so numerous or so strong, iso 
that magnetic surveys do not give so much information Out¬ 
crops are scarce in most places where the interpretation is ques¬ 
tionable, and the different horizons are not so easily identified 
lithologically For the present discussion the Upper Huroman 
sediments are included under the following subdivisions 

Upper Michtgamme formation graywacke and slate 

Crystal Falls iron formation 

FootwaU slates graphitic and pyntic 

Basal sediments conglomerate, graywacke, and slate 

t 

In the past, these divisions have generally been grouped under 
the term “ Michigamme slate,” and the iron formation has gen¬ 
erally been called the “Vulcan member " This formation in the 
Menominee range proper is now thought to be of Middle Hu¬ 
roman age and thus is to be correlated with the Neg&unee for¬ 
mation, whereas there is little doubt that the iron formation of the 
Crystal Falls, Iron River, and Florence districts is Upper Huro¬ 
nian For this reason the iron formation at Crystal Fails will be 
referred to in this paper as the “Crystal Falls formation” and not 
as the “ Vulcan ” It should be kept in mind that it is entirely dis¬ 
tinct and stratigraphioally higher than that which has been traced 
around the large granite oval to the northeast of Crystal Falls 
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The Basal Sedimejits 

The location of the* actual base of the Upper Hurowan has 
not been determined at many points in tiu Crystal Falls district 
For this reason the true stratigraphic positions of some of the 
outcropping sediments, near where the base should be, cannot be 
definitely given Tht basal conglomerate has betn exposed in 
mine workings at Amasa, 6 and tost pits show the conglomerate 
at the Redrock mine location north of this village At the latter 
place it is composed of fragments of iron formation and of green¬ 
stone Near the Alpha location south of Cr>stal Falls numerous 
outcrops show the type of sediments below the graphitic slate 
footwali of the Crystal f alls iron formation Immediately below 
the graphitic slate occurs a gray, fine-grained, and well-banded 
slate A short distanco above the Middle Huroman Hemlock 
greenstone there is a fine-grained, chlontic graywacke, wluch is 
thought to grade upward into the gray slate Gretn chlontic and 
gray slates have been encountered just east of Crystal Falls 
below the graphitic slates, but the lowest sediments at this place 
have not been seen or explored The thickness of the basal 
sediments vanes decidedly within relatively short distances Just 
east of Crystal Falls they seem to bt many hundreds of fe< t thick, 
but west of this village at the borlune Lake mine location it is 
reported that tho Crystal Falls iron formation occurs immediately 
above the Hemlock greenstone, thus allowing only a very small 
thickness for both the graphitic footwali slates and the basal 
sediments The abundance of chlontic graywacke and slate 
incorporated in the basal sediments which have been described 
suggests a considerable erosion of the underlying Hemlock green¬ 
stone This deduction is supported by the fact that only remnants 
of the Middle Huroman sediments, which occur above this green¬ 
stone, still remain in the Crystal Falls distnet 

The Footivall Slates 

The footwali graphitic slates arc found above the gray slates 
and immediately below the Crystal Falls iron formation They 
* Allen and Barrett, op c%t , p 26 
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are fissile black slates which contain much carbonaceous or 
graphitic material and generally also much pynte Some of 
them bum when ignited This sediment ranges In thickness from 
ten to fifty or more feet It grades downward into the underlying 
gray slate 

The Crystal Falls Iron Formation 

The Crystal Falls iron formation consists of rather thick 
honzons of cherty sidente, interlayered with thinner horizons of 
ferruginous or graphitic slate The cherty sidente may be rela¬ 
tively pure or may contain some pynte and graphite There are 
two or perhaps more principal horizons of the cherty sidente 
The whole iron formation is of considerable thickness if the inter- 
layered slates be included At Crystal Falls it outcrops over a 
width of about a quarter of a mile and is steeply dipping, but in 
the exposure in question there may be some duplication by folding 
To the west and south it becomes thinner in most places The 
iron formation, which lies conformably above, grades abruptly 
into the footwall slates It passes in the same manner into the 
hanging-wall sediments above it It has been traced almost con¬ 
tinuously to the Iron River district to the west and to the Jloronco 
district to the south This continuity is sufficient to show that 
the Crystal Jails iron formation is a definite horizon and not a 
series of discontinuous lenses 

The Upper Michigamme Formation 

In most places the sediment immediately above the Crystal 
Jails iron formation is a graphitic slate very similar to the foot- 
wall slates In some mine workings and drill holes it is difficult 
to tell which was the top and which the base of the iron formation, 
because the slates are so similar on each side and because the 
exploration is not earned far enough outside the iron formation to 
permit a study of the transitions In the Crystal J'alls district, 
however, the hanging-wall slate seems to be thin, giving place 
upward to a relatively coarse grained quartzose graywacke This 
graywacke, which is dark gray to black with incorporated car¬ 
bonaceous matenal, vanes in composition from a normal sedimen^ 
of the graywacke type to one which approaches a quartzite It 
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may te distinguished from the graywackc which forms part of 
the basal sediments by th< large amount of quartz sand and lack 
of chlontic material Higher horizons of this formation, so far 
as can be determined from outcrops, arc cither graywackc or 
coarse gray to black slate The lower horizons of the graywack* 
are somewhat magnetic in places and the tracing of it by the 
dip-needle has helped m locating the iron formation below it 
The base of the graywackc has hon/ons of chert bricua within it 
in at least one locality There art some reasons for behoving 
this breccia to te sedimentary rather than dcformational The 
horizons parallel the base of th< formation and grade laterally 
into the quartzitic graywacke No chert horizons were found in 
the graywacke series which could have teen broken up by folding 
to produce the breccia If this breccia is sedimentary, it indicates 
a slight erosional interval at the base of the Upper Michigamme 
sediments 

Ihe graywacke slate series is the highest Upper Huroman 
formation to be recognized in the Crystal tails district Its 
thickness is not known but may te several thousand feet This 
formation, which has teen called the “Paint slates” by Allen and 
Barrett/ is said by them to extend widely to the west and north 
of the Crystal balls district 

C ORRFLATION 

With brief statements of the succession of sediments in the 
Crystal Falls and Marquette districts and short descriptions of 
these sediments given, it is now possible to point out evidences 
upon which correlations can te made Definite horizons of the 
Upper Huroman have not yet been continuously tractd from 
one district to the other, consequently, the only means of cor¬ 
relation which can be used at the present time are by lithologic 
resemblance and similar stratigraphic successions 1 he correlation 
may best be started with the top of each succession and the con¬ 
sideration of the lower formations may te made in order 

Ihe highest recognized formation of the Upper Huronian in 
each district under consideration is the thick, quartzitic gray- 
* Op at, p 131 
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wacko slate In the Marquette district this sediment is quartzitic 
enough in places to be called a quartzite, at one time it was mis¬ 
taken for the Goodrich quartzite It is telepathic, however, and 
contains enough carbonaceous material to give it a predominant 
dark color In the Crystal Falls district the graywacke slate is 
not quite so quartzitic, and the coarsest horizons are more truly 
graywacke than quartzite This formation of the latter district 
Beems to contain more slate, at least in the higher horizons, than 
is found m the Marquette district It also contains carbona- 
ceous material in the base, and this gives it a dark gray to blaok 
color In each district the base of the graywacke formation con¬ 
tains conglomerate lenses which, as suggested above, may indicate 
a temporary break in the Upper Huroman sequence In both 
places this sediment directly overlies the principal Upper Huronian 
iron formation The set-ups in the districts are so nearly alike 
that there should be no serious doubt in concluding that the 
Upper Michigamme formation of the Marquette district is the 
counterpart of the graywacke slate formation of the Crystal 
Falls district The correlation seems more likely when one 
considers that there arc no other formations of either district 
which are lithologically similar to the carbonaceous, quartzitic 
graywacke 

In the Crystal Falls district the Upper Michigamme formation 
contains more slate than in the Marquette district, but it is much 
thicker, occupying broader synclines, and it may be that most 
of the slate phases are in the higher horizons which are not present 
in the Marquette syndine On the other hand, the formation may 
become coarser and more quartzitic toward the latter area So 
far as known at present, there are no iron-bearing horizons m 
the Upper Michigamme formation, and the only marker horizon 
of it which is easily recognized in each district is its base This 
sediment makes up more than half of the volume of the Upper 
Huronian sequence 

The Bijiki iron formation directly underlies the Upper Michi¬ 
gamme in the Marquette district and at Crystal Falls the Crystal 
Falls iron formation is present beneath it This observation 
alone suggests that these two iron formations represent the same 
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Upper Huroman iron-bearing horizon Lithologically, the Bijiki 
and the Crystal Falls art almost identical They have about the 
same chemical composition and both of them are associated with 
graphitic slates Much of the Bijiki now exists as grunente 
schist, whereas the Crystal Falls formation has no grunentic 
phases, but this character is a secondary change due to metar 
morphism and does not depend upon the original composition 
The Crystal Falls is several times as thick as the Bijiki, and it 
includes interlayered slate horizons whereas the Bijiki formation 
does not, but aside from these differences, there seems to be 
nothing of importance which would suggest that these iron-bear¬ 
ing horizons are not of the same age 

There are two horizons of ferruginous deposition in the Upper 
Huroman of the Marquette district, the Bijiki and the Greenwood 
formations, but, so far as known, the Crystal Falls district has 
only one in this division of the Huronian The Greenwood iron 
formation is not of economic importance but the possibility that 
it is of the same age as that at Crystal Falls should be considered 
The Greenwood may be equivalent to the Crystal Falls, or it 
may be of the same ago as the lowest part of this formation, or it 
may be at a lower horizon entirely, and not existent in the Crystal 
Falls district There is little reason for believing that the Green¬ 
wood rather than the Bijiki is equivalent to the Crystal Falls 
iron formation, since the latter is so much more like that at 
Crystal Falls It is possible, however, that the Greenwood is 
equivalent to tlie lower part of the Crystal Falls formation If 
the Clarksburg volcanic sediments, which are known to be local, 
are disregarded, the only sediment occumng between the Bijiki 
and the Greenwood is the lower Michigarnrae slate, which on 
the average is not very thick If the Greenwood formation is of 
the same age as the lower part of the Crystal Falls, then the 
Bijiki could be correlated with the upper part of the Crystal 
Falls, and the intervening slate would bo represented in the 
Crystal Falls district by the interlayered slate horizons in the 
iron formation of this place An observation which would BUpport 
this hypothesis is that the combined thickness of the Greenwood 
and the Bijiki with the intervening slates does not greatly exceed 
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the thickness of the Crystal Falls formation Tht lower part of 
this sediment is associated with carbonaceous material as well 
as the top of it, however, whereas the Greenwood is stratigraph- 
ically lower than the graphitic horizon of the Upper Huroman m 
the Marquette district If the carbonaceous deposition of each 
district was contemporaneous, then it would necessarily follow 
that the Greenwood honzon is lower stratigraphically than the 
Crystal Falls iron formation At the present time it is not possi¬ 
ble to com late the Greenwood definitely with any honzon of the 
Crystal FallH district, and the question will be left open until 
further data on the extent of the Greenwood are obtained 

The higher formations of the Upper Huroman of thes* districts 
have now been tf ntatmly correlated ami attention may be turn* d 
to the basal members There is little similarity between the 
basal sediments of the Crystal Falls and Marquette districts 
Fxccpt for the fact that the higher formations have been cor¬ 
related there would not be much reason for saying that these 
lower sediments are of the same age 

The basal conglomerate m each distnet is composed in part of 
fragments of the rock which underlies it at any one place for 
instance, the Goodrich conglomerate of the Marquette district 
has a high percentage of iron-formation breccia at those places 
where it overlies the Negaunee iron formation, and a smaller 
amount of such material where this iron formation was removed 
by erosion- before the deposition of the sediment began In the 
Crystal Falls district the basal conglomerate and graywacke are 
composed mainly of greenstone d^bns where they overlie the 
Hemlock volcanic formation, and of iron-formation fragments 
where remnants of the Middle Huroman iron formation remain 
beneath These observations show that much of the material 
forming th< basal sediments was incorporated without being 
moved far from its source The local character of these sediments 
was probably the result of deposition over a moderate topographic 
relief on the Middle-Upper Huroman erosion surface An uneven 
surface of some magnitude is indicated by the amount of beveling 
which the Middle Huroman sediments experienced At Mt* 
Humboldt the Negaunee iron formation is estimated to be about 
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a thousand feet thick, although less than a mile west of this place 
it is entirely missing At the Armenia mine location in the 
Crystal Falls district the Ncgauntt formation, with at least thm 
hundred feet of Middle Huronian hanging-wall slates, occurs, hut 
three miles to the west these sediments an missing, together with 
all the underlying fdate and some of the Ht mlock volcanics Tin re 
seems to be sufficient rtason, therefore, for expecting tin basal 
sediments of the Upper Huronian to have loeal facies The dif¬ 
ference in lithology, then, does not bar the torrelation of these 
sediments from one distnet to tin oth< r The Goodrich formation 
of the Marquette district is essentially quartzose because the 
underlying terrain, with the exception of the Ntgaums? iron for¬ 
mation, is quartzose and granitic I he basal seeliments of the 
Upper Huronian of the Crystal l^alls ehstrict are mainly chlontu 
slates and graywackes because they are underlain throughout this 
district by the thick Hemlock volcanic greenstone, ixcept where 
remnants of some of the higher formations of the Middle Huroman 
remain beneath the Middle-Upper Huronian unconformity 

Since certain horizons of the Upper Huronian of the Crystal 
Falls district may be correlated with similar ones in the Marquette 
district, and since the underlying Middle Huronian sediments of 
these districts have been com lated, it appears probable that the 
basal sediments of the Upper Huroman, which have bun dis¬ 
cussed above, are of the same age The foregoing discussion 
shows, however, the difficulty which would have been encountered 
had the attempt been made to start the correlation with the base 
The accompanying chart shows the correlation which has been 
discussed 


FUTURE CORRELATION 

It should not be difficult to correlate the Upper Huroman 
sediments which might in the future be investigate d id the area 
between the Marquette and Crystal Falls districts 1 wo horizons, 
the quartzose graywacke slate and the iron formation, should 
occur with the same characteristics which they have in these 
districts, and for this reason they should be readily identified 
The basal sediments should be found with local facies, as they 
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the Marquette and Crystal Falls districts by Allen and Barrett, and 
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have been in the two districts described In the areas where 
the Hemlock formation docs not exist, the basal formation of the 
Upper Huroman may more closely resemble the Goodrich forma¬ 
tion of the Marquette district 

It is probable that the correlation of the Upper Huroman 
sediments may be extended to other iron-btanng districts of 
Michigan The discussion of these has shown that the Upper 
Huroman does have some easily identified horizons which arc 
extensive The Upper Michigammc formation has certain 
characteristics which should facilitate its identification over a 
wide area where it may exist It is noteworthy that this forma¬ 
tion is more or less quartzose, and that it has much coarsely 
clastic material in it This may imply a renewed erosion of the 
land areas which were supplying the material for this formation 
The land areas may have been renovated, perhaps by the forces 
which later folded the whole Huroman sequence at the end of 
Huronian time If these deductions are correct, then one should 
expect the Upper Michigan!me formation to be a sandy clastic 
sediment m most places The lower portion, at least, of this 
formation contains carbonaceous material, and for this reason 
the sediment is generally very dark colored I his characteristic 
distinguishes it from all stratigraphically lower quartzite forma¬ 
tions of the Huroman 

The Upper Huroman iron formation in both the Crystal Falls 
and the Marquette districts is characterized by its close associa¬ 
tion with graphitic slates There is in this instance the associa¬ 
tion of two unusual types of deposition It may be conceded 
that the sedimentary deposition of cherty sidente is unusual and 
must be explained by special processes Likewise, sedimentary 
deposition of carbonaceous material seems to be unusual in the 
pre-Cambnan, since up to the present time there has been found 
only one horizon m the Huronian of the Lake Superior region 
containing this material It seems improbable that more than 
one sedimentary horizon will be found m the Huronian which 
has this association of iron formation and carbonaceous material 
Since this peculiar sedimentation has been demonstrated to be 
Upper Huronian in these two districts, it may well be that any 
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iron formation which in the future should be found associated 
with carbonaceous or graphitic slates is of Upper Huroman age 
On this basis it should be possible to correlate the Upper Huroman 
as accurately as the underlying Huroman groups have been cor- 
rc late d in the past 

CONCLUSIONS 

Recent field work in the Marquette and Crystal Falls iron- 
bearing districts of Michigan has produced data which show a 
more or less definite succession of Upper Huroman sediments in 
each area A comparison of their sedimentary sequence leads to 
the conviction that at least som< horizons can be correlated from 
one district to the other There seems to be sufficient ground for 
believing that the Upper Huroman iron formation of the Crystal 
Palls district is of the same age as the Bijiki formation of the 
Marquette district Tho overlying quartzose graywacke slate 
which is found in each area is also thought to belong to one 
formation Then is some evidence for believing that there may 
be a sedimentary break at the base of this graywacke slate for¬ 
mation Though the sediments underlying the iron formation 
in each district are quite dissimilar, reasons have been given fqr 
believing that they are contemporaneous The conditions of 
sedimentation during the lowest part of the Upper Huroman 
deposition wire such that local facies developed, with the result 
that the type of sediment found at any one place depends some¬ 
what upon the character of the underlying rocks 

It is probable that field work in other iron districts of the Lake 
Superior region will give sufficient data on the Upper Huroman 
rocks encountered to show successions which may, m part at 
least, be correlated with the bettor-known sequences of the Mar¬ 
quette and Crystal Falls districts 

Univfrsitt of Wisconsin 
Madison, Wisconsin 



LENGLET DU FRESNOY 
A BIBLIOGR \PIIY 

MANSON MILNER BRIEN 

T HL eighteenth-century French scholar, the Abbtf Nicolas 
Lenglet du Fresnoy, has received but scant attention in the 
world of modern erudition There has been no account of his 
life and works Bince 1761, and with the exception of very brief 
mention in diverse publications his name is practically unknown 
In view of his apparent position in eighteenth-century histori¬ 
ography, the lack of accessible and organized information con¬ 
cerning him and the new facts relating to his life found m the 
archives of the Bastille, a short biography of his career seems 
to be justified 1 

1 The only existing biography of the life of Lenglet du Fresnoy is the 
book of J B Miohault (of Dijon), Mimoxres pour aervtr tl VhtsUnre de la vie tt 
dec ouvrages de Monsieur Vabbi 5 Lenglet du Fresnoy (Pans und London 1761) 
This work has been used as a source for the accounts of I englet’s life given 
in the two following works La NouveUe Btographie gtntrale, published under 
the direction of Dr Hoefer, by Firmin Didot FrcSres of Paris In 1842, and 
Michaud’s Biographic untverselle, also published in Pans (no date) J M 
Qudrard In La France litUraxre , dtcltonnaire b\bhngTaphique % s&lon La France 
htltrcnre de 1769 (republished by Firmin Dklot FriVca of Pans, 1833) gives a 
very complete bibliography of Lenglet du Fresnoy's own writing, and Joseph 
Delort in his Htstmre de la ditenlion des philosophic, {Pans, 1829) 2 -11-112, 
hag given a documented account of Lenglet's imprisonments These works 
represent the only published material on Lenglet's life Unfortunately the 
limits of this paper allow the use of only as much of this material as is neces 
sary for the continuity of the text 

Ernst Bern helm, In his Lehr buck der hislonschcn Methods (Leipzig, 1908), 
devotes a small paragraph of insufficient length and comprehension to Lcn 
gist’s place In eighteenth-century historiography, a longer and more accurate 
account is presented by Allen Johnson in The Historian and Historical Evidence 
(New York, 1926) Paul Bonnefon, “Jean-Baptiste Rousseau et Lenglet du 
Fresnoy,” La Revue d’histoire littSraire de la France (1900)7 646-689 has 
presented a complete account of the quarrel between the two men This 
article, however, is written entirely from the point of view of Rousseau and 
his friend Broseette, and Lenglet is made to appear in a strictly Machiavellian 
light. 
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Lenglet du Fresnoy was born in or about Paris the fifth of 
October, 1674 3 At the ago of twenty, in 1094, he took up the 
study of theology in Pans During the second year of his studies, 
when the youthful clerk was living in the capacity of a servant 
with the Abb6 Pirot, a doctor of the Sorbonne, a minor work 
launched him into the hterary world and also placed him afoul 
of the police In 1696 he published, with the Abbd Faydit, 
a treatise on the Virgin, in the Lettre d messieurs les doyens , syndics 
et docleurs en thSologie de la faculU de Pans vir le hvre de Mane 
d’Agrtda The theological ideas contained in this work were 
prohibited, and he was forced to make amends A note on the 
records of the Bastille states that he was imprisoned in the same 
year for religious misdemeanors, but the details of this imprison¬ 
ment are lacking * 

In 1700 Lenglet published the Imitation de JSsus-Chnst en 
forme de prt&res, a work which was to remain exceedingly popular, 
and which went through many editions during the lifetime of the 
author 

Chance alone started him on his political and diplomatic career 
In 1705 Monsieur Detorcy, minister of foreign affairs, sent him 
on a mission to the Elector of Cologne, who was then living at 
Lille Lenglet chpse to remain beside that pnnee, and giving up 
theology for politics, he took the position of First Secretary for 
Latin Languages at the Electoral Court From this moment on 

* The'place of Lenglet’s birth is uncertain Michault, op cti , p 21, 
givee Beauvais Qu^rard, op ext, 5 158, names Parts. Lenglet himself gives 
us this one indication in the Preface of De Vutage des Romans (Amsterdam 
[flouen], 1734) “Un voyage de long coura qua je fis il y a quelque terns d 
deux mil pas de l%eu de ma namance, m’ayant procurd quelquee moia de loisir, 
je me suis aptiqud i diverse* chose* Dfc* que je fus embarqud, j’arr&ngeai 
mon terns je ne rendots pss visits, j'en recevois trte-peu Le Capitaiue et 
lo Lieutenant de notre vaisseau auroieut 6t4 Prieurs de Chartreux, ils n’au~ 
roient pas fait plus idgulterement observer le silence Je me dis k moi-mCme, 
ceci peut durer, taittons-nous de Touvroge, six mois, un an, qu'Importst 

au retour de mon voyage qui a fini le 20 Join, 1720 *' It was Lenglet’• custom 
to call his sojourns in the Bastille voyages A note on the police reoords shows 
that he was released from that institution the twenty-fifth of June, 1726, 
after being imprisoned since the twenty-eighth of June, 1725 (Bonnefon, 
op cti t p 547) If Lenglet’s statement is correct, he was bom in the neighbor¬ 
hood of the Bastille jfc 

* Bonnefon, op ctl , p 547 
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his time was to be occupied chiefly by politics, literature, and 
history 

During his residence in Lille Lenglet did not neglect the de¬ 
velopment of his writing, especially that of a polemical nature 
We have from his pen in 1707 Deux leltres d'un chunoine de Lille 
d un docteur de ^Sor&onn^ au sujet d'une priSre hfretique faite par 
un curt deLiUe pour lUlecteur de Cologne , and in the following year 
the TratU kistorique ei dogmatique du secret inviolable de la con¬ 
fession lhis last volume was to prove so popular that a new 
edition, with a supplement of 109 pages, was published tn 1713 
and was again reprinted in 1715 l^englet himself speaks rather 
vaguely about an edition of 1733 While a member of the Electoral 
Court he had opportunity to render an important service to the 
Elector by the discovery of a plot m which the captain of a gate 
at Mons was to give up the city as well as the electors of C ologno 
and Havana, who were there at the time By his conduct in this 
affair he demonstrated an ability which was to make him useful 
later on to princes and ministers far more powerful than the 
Elector of Cologne 

At the time of the capture of Lille by Pnnce Eugene, Lenglet 
left the service of the Elector for the service of the victor He 
was given ft safe-conduct for all the possessions of the Electoral 
Crown He made himself valuable to Prince Eugene in a literary 
way, chiefly through the purchase of books and manuscripts for 
the Prince’s library 4 Most of his time appears to have been spent 
in Paris, where he was quite well known as a man of letters* 
An examination of the chronological record of his various works 
and editions shows that the period of ten years between 1708 
and 1718 is the first of three prolific decades of writing 

In 1711 Lenglet published the MSmoires sur la collation des 
canonicals de VJSghse Cathtdrale de Toumay, par les Ptats-GSniraux 
The demand for this work was so great that it was republished 
in 1712 and 1713 

Renditions of this work did not occupy Lenglet'* time, how- 

4 R&vaiaeon, Irangois, Archive* de la BastiUe, documents tnfohU (Panr, 
A Durand et Pedone-Launel, 1881), 12 95 Cardinal Dubois to Count du 
Bourg 1 /6*d, p 95 
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ever, and in 1713 there appeared the first edition of the MUhode 
pour itudier Vhistoire, twee un catalogue dee principaux histonens 
et dee remarquee eur la bonii de Uure ouvragee et eur le choix dee 
metlleuree billions It was a small work, two volumes in duodecimo, 
published by Coustellier The success of the MUhode was in¬ 
stantaneous A pirate edition, which copied the Parisian edition 
to the letter, appeared in Holland within a few months* This 
was followed by an edition in Leipzig in 1714, which contained 
additions to the catalog by the German historian, Mencke 7 The 
continued demand for the MUhode caused Lenglet to decide to 
publish an enlarged and revised edition, 8 but since he was unable 
to devote his attention to the work, the first edition was simply 
reprinted in Pans by Hochereau in 1716 This time the MUhode 
appeared in four volumes, m duodecimo The year 1716 also wit¬ 
nessed the publication of an Italian translation, by Sebastian 
Coleti Owing to Lenglet’s liberalism, this edition was banned 
in Rome, but it was finally published in Venice, where it was aug¬ 
mented by a treatise on medals and inscriptions by Count Scipio 
Maffei * 

Ihe frequent reprintings of the MUhode may be taken as an 
index of its popularity, the work was extremely well received 
by the critics In December, 1713, an unsigned review of the 
newly published MUhode appeared in the Journal de Trtvoux 10 
1 he article simply presented a summary, but Lenglet was com¬ 
mended for having attempted to remedy the troubles encountered 
in the study of history, which until that time had been the least 
regulated of subjects The anonymous critic stated that it was 
to Lenglet’s credit that he had tried to present a method which 
would be of service to those who read for pleasure alone as well 

9 MUnoxre* pour Vhutoxre dot iewnow de* beaux-arts, commonly desig¬ 
nated as Journal de Trtvoux, September, 1714, p 1665 “Nou voiles lit- 
tfraires" 

7 Ibid , p 1665 

• Ibid , pp 1665-1667 

* Lenglet du Freenoy, A Now Method for Studying History, translated 
from the French by Richard Ravrlinson (London, Chas Davis, 1780), Preface 
to Reader 

19 Journal de Tr&oux, December, 1713, p 2081 "La Mdthode 
Thistoire ” 



Lenglet du Fremoy 461 

as to those who hod serious study in mind u His remarks on 
historians also elicited excellent commendation on his critical 
ability “Quoiqu’il soit trop d^cisif et que ses decisions n( soient 
pas lnfailhbles, sa critique est ordmairement juste et sou vent 
delicate ” 18 Only twice in the course of the article was he mildly 
criticized The extensive catalog at the end of the Miihode also 
received hearty approval and again furnished the opportunity for 
complimenting Lenglet, who had displayed “Une grande connais- 
sance de livree, talent que distingue P auteur, a rendu ces cata¬ 
logues plus exacts que tous ceux qut ont paru jusqu’il present ” 15 
With the exception of the two minor points, the review of the 
first edition of the Miihode was entirely favorable I his is indeed 
unusual, considering the remarks which Lenglet had made about 
contemporary historians 

Yet there is an excellent reason for the favor of the reviewer 
He happens to be Lenglet himself At the time when the article 
was written it was the policy of the Journal de Trivoux to have 
the authors of newly published works write summaries of them 
for publication in that paper 14 lhc style of the unnamed critic 
and that of Lenglet correspond exactly burlhermore, at the 
end of the article Lenglet is not blamed for any faults or opinions 
which appear m the edition These are laid to the credit of those 
who published the first edition in Holland 16 No such edition 
ever existed It may be assumed, therefore, m bght of the pre¬ 
ceding facts, that Lenglet, with his well-known ability to escape 
blame, was simply preparing a means of avoiding criticism should 
the work be ill received 

This loophole, however, was not needed The popularity of 
the MUhode became so great that Lenglet wrote to the editors 
of the Journal de Trivoux concerning his plans for a mw edi¬ 
tion 16 In this letter he stated that the success of the Mithode, 
owing to the avid buying of the public, had given him the idea 
of putting out a new and more extensive edition He had also 

11 Journal de Trtvoux> p 2032 » Ibid p 2042 » Ihxd , p 2048 

14 Hatin, Eugene, HieUnre de la presse en France (Paris, 1869) 2 260 286 
“ Journal de TrSvoux, December, 1713, p 2048 
w lhtd , September, 1714, pp 1666-1668 
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examined for corrected faults and additions the copies pub¬ 
lished in Brussels and m Germany He made it clear that he 
was not responsible for whatever had been added to the “ Bru¬ 
xelles” edition, nor would he include Pfcre Rapm’s advice on the 
writing of history simply to swell the volume But Lenglet 
was very grateful to Mencke for the useful additions and correc¬ 
tions to the catalogs at the end of tho second volume 17 With 
a gesture which was unusual for his age, he invited all other 
savants to aid him in this work He welcomed their remarks and 
observations and promised that he would defer to their criticisms 
with a great deal of pleasure But the hazards of his adventurous 
life did not permit him to make the projected revision until 1729 
I>rom history the versatile Lenglet turned his attention to 
geography and in 1716 he published his Mlthode pour ttudier la 
glograpkie This work purported to be founded on observations 
of tho French Academy and on original authors It contained a 
preliminary discussion of the manner of studying the science 
of geography, together with a catalog of maps, travels, and 
descriptions necessary for that science In fact, this work was not 
exactly ongmal The first edition was based on the new Olo¬ 
graphic of P£re Martineau du Plessis, which had been rearranged 
and corrected by lenglet 18 

The literary productions of Lenglet ceased abruptly in 1718 
with the publication in Amsterdam of a new edition of his Mltkode 
pour la jglographie He became a spy of the Regent and was 
instrumental in discovering the guilt of those connected with the 
conspiracy of Prince Cellamare 18,1 

Lenglet's conduct in this affair was open to question, and 
the means which he employed were not considered those of an 
17 Journal dc Trivoux , pp 1605*1606 

11 Lenglet du Fresnoy, Mithode pour iludier la gtogrophie (Pane, 1742), 
1 m, “ Avertissement 1 

Lenglet was twice imprisoned in 1718 the first time from September 
15 to perhaps the end of October, because of a mtmoxre presented to the 
Duke de Bourbon (Delort, op ext , 2 45, and Jean Buvat, Journal U i 
rtQtnce [Pans. Hon, 1865], 1 336), the second time from December 9, 1718, 
to December, 1719, with no reason given (Ravaisson, op ext , 13 218) Delort, 
believing lenglet s imprisonment continuous, considered his participatiqjfllii 
the Cellamare plot impossible 
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honest man Late in the year 1718 he assumed the position of a 
motion and was introduced mto the Bastille as the pretended 
author of a pamphlet in favor of the Duke du Maine In this 
capacity he had no trouble in gaining the confidence of those who 
had been arrested for the same cause, and at the proper moment 
he provided the necessary evidence for conviction It is said 
that he assumed this dishonorable task only after being assured 
that no one convicted on his evidence would suffer the death pen¬ 
alty He himself was ashamed of this stain on his reputation and 
spent the rest of his life trying to efface it by works of erudition 
After this episode Lenglet continued his work as the literary 
agent and librarian of Prince Juigcne His occupation brought 
him into contmual contact with men of letters 19 and finally led 
him to Vienna in December, 1721, 20 where he made some additions 
to the library of Prince Fugene At this time he first made the 
acquaintance of Jean-Baptiste Rousseau 21 Their contaots in 
Vienna were to lead to their bitter quartol some eight years later 
As for the rest, Lenglet seemed to have conducted himself wisely 
in Vienna, but m a manmr which the Cardinal Dubois considered 
equivocal and which caused him to be suspected by the french 
authorities 88 

Lenglet left Vienna the twelfth of April, 1722 He was travel¬ 
ing in a two-seated chatse and had a lackey mounted on a horse 
As a companion he had a young girl, the sisteiMn-law of an artist 
of Lorraine, whom he was escorting to Lum'ville In his baggage 
he had some morocco for bookbinding, glass work from Bohemia, 
his books, and certain papers which were desired for inspection 
by the Court of France He is supposed to have reached Stras¬ 
bourg on the eighteenth of Apnl, where he lodged at the ( Boeuf- 
Rouge " At this place he was arrested by order of Cardinal 
Dubois on the evening of the thirteenth of May w 

Cardinal Dubois in ordering the arrest of Lenglet gave the 

w Kavaitton, op ett , 12 95 

u Lenglet du Fresnoy, Hiatoire de Jeanne d'Arc (Paris, 1753), Preface, 
p xvi 

n French poet and versifier, contemporary with Lenglet 
n RavaUaon, op at , 12 95 Dubois to du Bourg 
i t p 97 Du Bourg to Dubois, May 14, 1722 
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following reasons “S A R desire extr6mement de faire arr^ter 
eet abb6 pour d^couvrir de quoi ll pourroit 6tre charge k Vienne 
et quelle a la cause du voyage furtif qu’il a fait ” 84 In any 
case the arrest of Lenglet was so delayed that he had sufficient 
time to forward or dispose of any papers which he might have 
had in his possession 

The cause of his voyage furtif can be explained by the fact that 
he had very little money He had made various attempts to leave 
Vienna, even to the extent of asking to travel to Holland with 
Rousseau, but on this occasion he received a flat refusal 85 It is 
then probable that he undertook to return the young lady to 
France in exchange for the payment of his expenses When 
arrested he owed the innkeeper of the “ Boeuf-Rouge ” a “louis 
d'or,” which had been borrowed on the security of his baggage 
Lenglet was to be detained in prison and to have absolutely 
no communication with the outside world, nor was any one to be 
told why he was detained His personal effects were to be searched, 
all letters and papers were to be seized, hated, and sent to Cardinal 
Dubois under seal 86 As a result of these orders Ixjnglet was taken 
to the fort of “La Porte de Pierre,” placed in une bonne chambre 
and kept there always under the sight of a guard 87 Count du 
Bourg himself, aided by one of his lieutenants, faithfully earned 
out the instructions relating to Lenglet's papers 

Through his correspondence Count du Bourg showed himself 
an able -assistant to Cardinal Dubois The Count questioned 
Lenglet minutely on all points suggested by the Cardinal Lenglet 
seemed eager to give any necessary information, but he had 
nothing of value to relate “J'ai eu hier une conference de deux 
heures avec Pabbe Lenglet du Freanoy, que j'ai trouv6 trfes-bien 
intention^ et sournis k ex6cuter toutes vos volontes II 

n'a pas eu d'affaires importantes k n£gocier avec M le Fnnoe 
Eugene H m'a assure de ne point connottre le due de Noailles, 
et de m£me qu’il ne lui a jamais fait parler par qui que ce soit,” 
wrote Count du Bourg on the sixteenth of July, 1722 88 

** Ravaiaaon, op cii , p 96 

* Boanefon, op at, p 662 Letter of Roaweau 

“ R&vaiwon, op ctf , 12 96 » Jbtd , p 98 » IM , p 99 
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In spite of his protest Lenglet. remained suspected of a con¬ 
nection with the diplomatic intrigues of Prince Ftigene The 
young lady who was Lenglet’s traveling companion continued 
her tnp to Lundville, and the lackey, after being searched, disap¬ 
peared, while Lenglet himself continued to languish in the fort 
at Strasbourg With no money and no prospect of release ho 
made an attempt to escape On the evening of the fifth of July he 
contrived to evade his guard and left the room where he had been 
confined He was discovered the following morning, however, 
shivering in a corner of the fort and waiting for the gates to open 
Count du Bourg was continually anxious about the welfare 
of his prisoner, especially in the matter of money Since Lenglet. 
did not have a sou to pay for his sustenance, the Count was 
afraid that he would starve to death In every letter to Cardinal 
Dubois, du Bourg forcefully mentioned this matter At last, 
in desperation, he suggested that Lenglet be taken to Pans for 
questioning This could be done at very small expense, he stated, 
and concluded his letter with the hopeful thought that Lenglet 
might be of use to his Highness 30 Du Bourg’s suggestion seems 
to have had effect, for shortly afterward Lenglet was sent to Pans 
where, after furnishing the desired information, he was released 
From this time until 1729 Lenglet was not extremely active 
in the literary world He stated that during these years he was 
attached to M le Blanc, the minister of war, “M le Blanc, auquel 
j’ai 6t6 si utile et si fidMe pendant plus de 20 ans, depuis 1708 
jusqu’4 sa mort en 1728 Je puis dire mfime que je n*m pas peu 
contnbu6 par mon z61e it lui s&uver la vie et l’honneur en 1724 
et 1725, et le tout avee un d^sint^ressement de ma part qui 
peut-4tre n’a pas d'cxemple ” 31 In view of the fact that this letter 
was written nearly thirty years later, Lenglet was perhaps exag¬ 
gerating his usefulness and even turning the facts to his own 
advantage He was imprisoned for a short time m the Gh&teau 
of Vincennes m 1724, w and from the twenty-eighth of June, 1725, 

Ravaiseon, op ctl, p 9$ ” » P 100 

11 Ibtd , p 375 Letter of Lenglet to Borryer 

* B&rthtflemy, Ch , “Deux lottree mMitea do Lenglet du Freanoj, 
Bulletin# de la SocUU des Antvpmre* de Picardie, 1850-52, p 149, Deleft, 
op cti,, 2 75 Lenglet was transferred from Vincennes to the Bastille 
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to the twenty-fifth of June, 1726, his days were spent m the 
Bastille 33 The imprisonment of 1724 was caused by the publi¬ 
cation of a seditious Mfanotre against the government and the 
Ministers of \ ranee, and there is no evidence to show that Lenglet 
again played the r6\o of a mouion 

The decade between 1726 and 1739 was one of the most pro¬ 
lific in Lenglet’s life During this period he saw sixteen editions 
of his various works through the press and, moreover, gave the 
energy of five of these years to bring to a successful but inglorious 
end his bitter quarrel with Jean-Baptiste Rousseau In the year 
1729 ht published a pamphlet entitled La Description de la fHc 
el du feu d’artifice dee ambassadeurs d f Espagne pour la naissarue 
de M le Dauphin This was followed in 1730 by the translation 
of a Roman prayer book into French, which he published anony¬ 
mously, and in 1731 he brought out La Cantanmse , ou Vhisioire 
secrete des mouvements arrives au royaume de Naples sous la Reine 
Jeanne Lenglel's greatest work, however, during these years 
was the long promised revision of the Methods pour VhtsLoire 
It finally appeared in 1729 Undoubtedly he made the numer¬ 
ous additions and corrections to the 1713 edition during his 
several imprisonments between 1718 and 1726 This edition of 
1729 was illegally published by subscription in Paris by Gandouin 
The trouble caused by the censors incident to the publication was 
settled by the Marquis of Santa Cruz de Marsenado, the Spanish 
ambassador to the Council of Soissons The revised Methods 
pour Vhistoire was composed of four large volumes in quarto, 
each volume containing approximately 550 pages (volumes III 
and IV being simply bibliography) 1 here were three repnntmgB 
of the 1729 edition, two in 1735 and another in 1737 In addition, 
a Supplement to the Methods came out in 1741 None of the later 
editions has the value of the original 1729 edition, since they have 
undergone severe mutilations by the censors England was the 
last country into which a translation of the MRhode was intro¬ 
duced Richard Rawlicson published an English version of the 
1729 edition in 1730 It was printed in London by Charles Davis 
and consisted of two volumes in duodecimo 

tt Bonnefon, op at, p 547 ^ 
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The last edition of the MSthode pour Vhistoirc made its appear¬ 
ance m 1772 Drouct, bibhothtcaire de Vordre dei avocals , augmented 
the catalog to such an extent that it became, according to M 
Beuchot, the most complete in France 34 Tht numerous reprintings 
of the MUhode pour iiudier Vfnstmre show that it did fulfill an 
evident need in the already crowded fit Id of historical methods 35 
Scarcely had the revised and corrected edition of 1729 come 
from the press when it met with severe clerical criticism m the 
Journal de Trkvoux for November, 1729 80 Lenglef was immediately 
taken to task for having dared to publish the edition by subscrip¬ 
tion when such action was forbidden by the censors He was told 
forthwith that he did not know his subject, and was soundly 
scolded and considered a hberhn because of his views on rehgious 
history As a criticism of the Mithode pour Vhisloire the article 
is valueless The manner of presentation, the general tone, and 
the thought expressed show plainly that it was the result of the 
righteous wrath of an outragod citric, rather than a just and 
meditated criticism 

A very impartial reply to this article was not long in its ap¬ 
pearance Ihe January number of the Journal de Trtvoux for 
1730 contained a Justification of Lenglet. by an unknown author* 7 
This critic asserted that justice must be done to Lenglet, and that 
faults he had not committed should not be left attributed to his 
name Although the critic confirmed Lenglet’s statements of 
several historical facts, he remained in the end doubtful of Lenglet’s 
rehgious position 

Lenglet’s own reply to the defamatory attack did not appear 
until October, 1730 38 His article displayed none of the passion 

u Qudrard, op at , 5 1S8 

* A detailed anklygis of the M60iode pour dludter Vhistotre and its place 
in the scientific development of the study of history in the eighteenth century 
i» the subject of & forthcoming paper 

m P 1987, “Mdraoire adressd aux auteurs doe Mdraoirea de Trdvoux eur 
la Mdthode pour ritudfer J'Htatoire par M f Abb* Lenglet du Fresnoy ” 

* T Journal de Trtvoux, January 1730, p 175, M Justification de M Lenglet 
du Frdaoy au sujet d'un Mdraoire sur \& Mdthode pour dtudier I'Hiatoire, 
inedrd dans ceux de Trdvoux de Novembre 1729 ° 

M Tbtd, October, 1730 p 1750, fl Memoirs adrewd au R P H par 
M FAbbd Lenglet du i reenoy ” 
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which characterized the attack of the preceding November He 
immediately assumed the position that the question was not a 
litorary or a historical dispute For him it was a question of cal¬ 
umny in an essential matter, for a catholic theologian had been 
accused not only of erring from the faith, but of favonng hberttns 
Hence Lenglet defended himself in matters of religion only He 
conserved the same haughty attitude at the end of his article as 
at the commencement Admittedly he could not agree with 
many other points in the reverend cleric's criticism, but he be¬ 
lieved that they should be best passed over m silence With the 
publication of Lenglet's reply the MUhode pour tiudier Vhistoire 
passed from general public discussion, for hw energies from that 
moment on were spent chiefly in attacking Jean-Baptiste Rousseau 
and in defending himself from the latter’s counter thrusts 

Lenglet had never forgiven Rousseau for his insults during 
that winter m Vienna In order to revenge himself, he conceived 
the idea of publishing, at the head of a new edition of the poems 
of Rcgmer, a defamatory epistle entitled the Uloge historique de 
M Routt8eau Moreover, Lenglet was going to sign this epistle 
with the name of Claude Brossette, man of letters and librarian 
of the city of Lyon, who was a warm fnend and correspondent of 
Rousseau This edition was to be published in Amsterdam, and in 
1731 Lenglet was in that uty and planned to supervise its publica¬ 
tion But upon hearing that Rousseau knew what was taking 
place, Lenglet thought it safer to operate from France and im¬ 
mediately returned to Pans 

Thoroughly aroused, Rousseau acted quickly He applied 
to his powerful friends and to several ambassadors to Holland, 
even daring, although exiled, to apply to M FSnelon, the French 
ambassador As a result, the edition was suppressed, and Lenglet 
was left to receive the scorn of the hterAry public He was 
forced to write a letter of apology to Brossette Lenglet acknowl¬ 
edged hiB fault and said that should the Sloge be published it 
would be done under his own name, and should any of the for¬ 
bidden copies reach France, Brossette was empowered to state 
the truth of the matter in any journal whatsoever 

This check only served to fire the determination of Lenglet^ 
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Late in 1732 he attempted to publish the Floge as a hbelle, it 
was seized and the circulation stopped He was called before the 
police commissioner, M H<5rault, who “lui a bien lav£ la tdte 
comme ll le mdnto ” 39 Lenglet was forced to give up his only 
copy, demand pardon, and promise to see that the edition was 
not published m Holland Perhaps the general public sentiment 
was expressed by the lawyer Marais in the words which he used 
to end a htter "VoiIA unc mdignt action qu’a faito TAbb6 
Lenglet, il en est bien capable, ll n’a fait que des trahisons en 
sa vie ” 40 

Undaunted, Lenglet went to even greater lengths to accom¬ 
plish his design With the connivance of a printer of Rouen 
he published secretly m 1734 De Vusage des romans , a satirical 
work stressing the value and pleasure of the most fanciful novels, 
followed by a bibliographical compilation of the type which he 
was accustomed to prepare during his voyages in the Bastille The 
title-page stated that it was published in “Amsterdam, chess la 
veuve de Podras i\ la V£nt£ sans fard n Although Qu^rard states 
that the edition was printed in Pans, Brossette in his letter to 
Rousseau of February 2, 1734, believed that it was printed in 
Rouen 41 The Usage contained at the end the Floge histonque de 
M Rousseau f together with Lenglet’s letter to F6neIon, wntten 
at the very beginning of the attempt to publish the Floge Al¬ 
though Lenglet finally succeeded in publishing it, his efforts in 
that direction were more to his discredit than to his honor One 
would like to think that the energy wasted in this matter could 
have been put to a more justifiable use than the expression of a 
spiteful hatred The quarrel, however, had one curious result 
Lenglet had succeeded m publishing in France, the country of 
literary repression, a manuscript whioh had been forbidden in 
Holland, the traditional home of a liberal press 41 

The Abb6 Lenglet was immediately recognized as being the 
author of the Usage He denied it, howover, and to make his 

H Ravatoon, op cU ,12 140 Letter of Marais to President Bouhier 
« Jbtd , p 146 
41 Bonnefon, op cit, p 584 

41 The whole history of this affair is taken up m the article of Paul Bonne¬ 
fon (op at, p 046) 
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denial emphatic he set out to publish under his own name UHis- 
Unre justifih contre les romans , a book which pedantically op¬ 
posed the thesis of the Usage VHisUnre jusiifide appeared in 
Amsterdam in 1735 

I* or the next three years Lenglet was extremely active, not 
only in the field of literature but also in the field of education 
In 1736 he edited the Pnneipes de Vhistmre pour Vdducation de la 
jeunesse This work was reprinted in 1743 and 1752 In the same 
year (1736) he also published his Gtographie dea enfans, which 
was to prove one of the most popular works of its type 1 wo years 
later it was reedited in questmn-and-answer form Jxmglot’s 
death did not put an end to the popularity of this GSograpkie 
It reached its seventh edition in 1766, and this was followed by 
four others in 1802, 1811, 1813, and 1817 

From the thought which he had giv( n to the Usage des romans 
and the Histoire jmhJUe Lenglet conceived the idea of a serious 
work on the novel, to be done m t he same manner as his Mdthode 
pour Vhi8toire and the Mtthode pour la gloqraphie He presented 
tht plan for this work in the De Vusage et ckotx de hvres pour 
VUude des belles Ictlrex, avec des catalogues raisonnts des auteurs 
This small book of twenty-two pages appeared in 1736, but the 
project was never completed Literary and religious disputes 
occupied his time He answered a letter of the Abb6 Desfontaines 
on the subject of the MUhode pour ttudier la geographic , and this 
answer in/turn brought a reply by Pfcre Choused, to which Lenglet 
responded by a new Mbnotre Both of these are reproduced in 
the TraiU historique et dogmatique des apparitions of 1761 After 
this dispute Lenglet. published nothing except the Supplement 
to the MUhode pour Vhtstoxre until he edited La Messe des fiddles, 
avec des maximes de pdres in 1742 During the same year a small 
volume entitled Eptire d Dom MattMo Egittio, bibhothdcaire du rot 
des Deux Stales eame from the press, and this was followed by a 
more extensive work, the JJisloirede la philosophic herm&ique, which 
was accompanied by one of the compilations of which he was bo 
fond This work did not prove popular, however, sad only the 
edition of 1742 and a pirate edition of the same year are recorded^* 

Dunng March of the following year Lenglet had the misfortune 
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to displease the censors and the police for the fourth time He 
was editing a supplement to the works of the historian, De Ihou, 
and he inserted in it prohibited matter A terse note on the 
police register by M Duval, the secretary to the lieutenant of 
the police, reveals the extent of Lenglet's crime “L’Abb^ Lengkt 

du Iresnoy-Holhn, libraire Le premier a compost un 

ouvrage dans Iequel ll a, malgtf les defenses de M le Chancolier, 
insert 1 une addition que cc magistral avoit prohiWe, ct Holhn 
a eu part it cette lnfidHiU' ” 43 1 he order for Lcnglct’B entrance 
into the Bastille was dated the eighteenth of March, 1743, and he 
remained imprisoned until the eighth of June of the same year 
This arrest caused considerabU stir among the men of letters 
in Pans, not only betause of Lenglet ’& advanced age, but also 
because the work which he was editing was well known and 
had been through many editions Kvcn Voltaire was moved to 
comment on Lenglct’s imprisonment “Ixs lrttres sont ici plus 
pers&suU'ee que favorisfos On vient dc mettre h la Bastille l’Ahbl 
Lenglet pour avoir pubht* des mOnoires <1VjA connus, qui servent 
de supplement k THistoire de M de Thou II a rendu un tr£s 
grand service aux bons citojcns et aux amateurs dt rccherehes 
sur Fhistoirc ll itaitait des recompenses et on lhmprisonne k 
1’Age de soixante-huit ans ” 44 

Lenglet protested vigorously against his detention, although 
the reasons which he gave for dem indmg his liberty are childlike 
in their simplicity He complained that he was tang ruined by 
having to pay for an apartment which he could not occupv, he 
must pay some insurance money at the H6tel de Ville, he had 
editions coming out at two booksellers, and it was not just that 
they suffer because of his imprisonment Finally, he asked for 
some softening of the rigors of his confinement 46 This protest, 
however, seemed to have been effective, for a note at the bottom 
of the letter states that it had been agret d with the M le Chancchcr 
that Lenglet would be freed at Pentecost 

On leaving the Bastille in June, at the age of sixty-eight years, 

u RavaUwon, op etf, 12 237 Note of Duval 

41 /frtd, p 237, note Letter of Voltaire, April 4, 1743 

41 Ibid , p 241 Letter of Lenglet to MarviUe, May 14, 1743 
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lenglet entered upon the last and most fruitful period of his 
career During the twelve years which were to elapse before his 
death, he was to publish nineteen major works under his own 
name, without counting those of which he was merely the editor, 
or to which he contributed a preface He held himself continually 
abreast of current affairs, and in 1744 edited a volume called 
Lettres , ntgociations et ptires secretes pour servir <i Vhistoire des 
Provmce8‘Uiiie8 t et dc la guerre prtsente These letters were 
taken from those of Van Hoe, the minister from Holland, which 
were written in 1743 How they came into Lenglet's possession 
remains a question A surreptitious edition of the work, sup¬ 
posedly from London but printed m Pans, also came out during 
the same year 

The Tablettes chronologiques de Vhistoire universelle were also 
revised and re^dited dunng the year 1744 This work con¬ 
tinued to prove popular and was reprinted regularly until 1778 
Another revision is also known to have been published m Geneva 
as late as 1808 

Under the pseudonym “tdouard Melton,” Lenglet continued 
to evade the censors and to give his views on current affairs in 
Europe The Lettres d*un pair de la Grande Bretagne d Milord 
archev&que de Cantorbtry pretended to be a translation from the 
English, but they were actually from the pen of Lenglet m 1745 

Yet even bis advanced years did not keep him from meddling 
in the intrigues of the penod In a letter of the fourteenth of 
October, 1748, he made the following guarded remarks to an un¬ 
known correspondent “J’ai Thonneur de vous envoyer quatre 
pieces que j'ai eu ce matin seulemont Vous y remarquerez la 
v6nt6 de ce que je vous ai marqu6 jeudi dernier Je me flatte 
que la direction de cette affaire ne sortira de vos mams 
mais au cas qu’on voulut faire quelque chose 4 mon prejudice, 
je prendrai la liberty de m'adresser 4 Monseigneur le due d’Orteans, 
et je luy marquerois qu’on me veut mquietter pour avoir fait 
Tapologie de feu Son Altesse Royale ” * This letter corresponds 
in tone and form to a letter sent to the Abb4 de Vayrac, an agent 
of the Portuguese minister, during the time of the Rousseau affaj^ 
48 Barth&eroy, op eU , pp 140-lfiO 
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and in both of them we see Lenglet preparing a way of escape 
m case matters do not break in his favor 

But two years later the inept Lenglet was not so fortunate 
as to have a means of escape This time ho ran counter to the 
censors and the police for having published a httle almanac 
under the title Calendrier historxque pour VanriAc 1750 , oH Von 
trouve la gtntalogie de tons les princes de VEurope His voyage } 
however, was short, for he seems to have been released through the 
offices of his sister, 47 a Madame de la Barre, the wife of an “audi- 
teur des comptes ” 48 

Lenglet was to enter the Bastille for the last time a httle more 
than a year later, when he had reached the age of seventy-seven 
years On this occasion the charge was serious, as shown by the 
note of the chief clerk, Duval, on the records of the Bastille 
“Lenglet du Fresnoy, accus4 et pr4venu d’avoir 4cnt uno lettre 
sign4e le chevaher de Lusaan k M le contrdlour g4n4ral, par 
laquclle ll lui marque quhl a agi au detriment des revenues du 
Roi, qu’il a attaqu4 le peuple, e'est & dire le pauvre et le miserable, 
quhl a engag4 500,000 livres des revenues du R par des rentes 
h4r4ditaires sur ses posies, qu'il a 4cart4 9 millions de revenues 
de S M pour la compagme des Indes, qu’il a cngag6 le R de 
1,200,000 livres par la creation des rentes viagfcres ” 4 * The order 
for Lenglet’s arrest was issued the twenty-fifth of December, 
1751, and four days later he began his last voyage Perhaps be¬ 
cause of the efforts of his Bister, or the consideration of M Berryer 
for hia advanced age, Lenglet was released on the seventeenth of 
January of the following year 60 

He was not greatly concerned over this last imprisonment 
His chief efforts were to console his sister and to turn her attention 
to someone else than himself Lenglet desired her to look after 

47 Ravaisson, op cU t 12 373 Letter of Lenglet to his slater 
41 /6td, p 98 Pu Bourg to Dubois 
47 lbtd , 16 196 

lf Ibid , 12 873 In Volume 12 of the Archive* de la Basttlle the note ex¬ 
plaining Lenglet’s letters to his sister and to Berryer confuses the imprison 
meat of 1752 with that of 1750 Both letters show the mistake of the note 
the one to his sister by remarking her efforts of two years before, the one 
to Berryer by Lenglet’s acknowledgment of having offended the Minister 
at this time 
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the woman who took care of ins apartment, since he was unable 
to do anything for her He begged his sister not to abandon this 
poor old servant who had been with him so long and who had 
never received a sou in wages, since she was attached to him 
through the love which she bore him for having once rendered 
a great service to her parents She was strongly recommended to 
his sister as being very virtuous, well-poised, religious, exact 
in her accounts, and hating lies He also displayed great con¬ 
cern for a little dog which ho had in his apartment and which he 
desired his sister to give to someone 61 

To Berryer, Lenglet adopted a very different tone He 
complained that he was arrested on the twenty-ninth of Decem¬ 
ber, and that for this reason he had lost three hundred hvres which 
were to be paid to him from his rentes de la mile on the thirtieth 
of the month Then becoming properly repentant he admitted 
his fault and stated that he was sorry, that he did not mean to 
defame anyone and that an important minister could not desire 
the loss of such an insignificant person At the advanced age of 
seventy-eight he expressed the wish that he might be attached 
to the minister as he had been to M ie Blanc for twenty years 
He then added a note on his personal affairs concerning the publi¬ 
cation of a new edition of his MUhode pour la giographie and closed 
by begging indulgence for his faults M 

Ihus ended Lenglet's last voyage to the institution which he 
must have known rather well With the exception of those two 
weeks of confinement his last years were spent in continuous 
literary labor The year 1751 saw the publication of the Traiti 
hntonque at dogmahque des apparitions, the main part of which 
was supposedly written in 1697, and the following year ho brought 
out a new edition of his Traitt de gtograpfne par demanded et par 
r&ponses On the tenth of April, 1762, the censor approved 
Lenglet's plan for a huge work to be called Plan de VfmUnre 
gtnSrde et particuhtre de la monarchte frangoise Three volumes 
of notes for this work were published m 1763, but none of the 
remaining seven were ever put into print The Ihetmre de Jeanne 
d’Arc was originally Intended as a part of the Plan de I'kwtwrf, 
u RavausBon, op ctl , 12 373 » Pnd , pp 374-376 
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Q&n&rale, but Lenglet, having inspected the Btventeenth-century 
manuscript of Richer, which was about to be edited, decided that 
the subject needed a better treatment and a great deal of revision 
Therefore he published his llistoxre de Jeanne d’Arc as a separate 
work It appeared m three parts, the first two at Pans m 1753 
and the third at Organs in 1754 

This small volume on Jeanne d’Arc holds the distinction of 
being the first published work to treat the heroine scientifically 
on the basis of documentary evidence Though Lenglet examined, 
by his own admission, the manusenpt of Richer, 53 it is not true, 
as Endore states, 84 that he depended on it alone for his matenal 
He shows himself perfectly familiar with the documents concerning 
Jeanne d'Arc in treating the history of France in his MUhode pour 
Uudter Vhistoire™ which was published forty years before the 
Hiaioire de Jeanne d’Arc 

During the latter days of his life Lenglet gave himself over to 
the study of chemistry It is said that ho even sought the “phi¬ 
losopher^ stone ” As a result of this activity, he published m 1751 
a translation from the Spanish of Alanzo Barba's MUallurgte 
Chemistry, however, was only a means of relaxation from his 
literary efforts, which continued until the day of his death He 
was considenng at that time the publication of his M&motres, 
which, if he had not twisted the facts too much, would undoubtedly 
have thrown a great deal of light on the various political events 
in which he was concerned 

Lenglet died suddenly on the sixteenth of January, 1755, at 
the age of eighty-one years Like a soldier who prefers to die 
on the field of battle, Lenglet, whose chief occupation had been 
books and their authors, died with a book in his hand Coming 
m that evening just before the supper hour, he sat down beside 

u Lenglet du Fresnoy, Huiotre de Jeanne d Arc, 2 200 
84 Endore, Guy, The Sword of Ood (New York, 1931), p 462 Endore’s 
statement is based on the work of Ireland, Memoirs of Jeanne d'Are t 2 73, 
which, according to Endore, was taken from Berrlat-Saint-Pnx The latter 
appears to have taken the word of the AblwS d Artigny at its face value 

** Lenglet du Fresnoy, Mtthode pour Uudter Vhtstoxre (Definitive edition, 
Paris, 1729, gr in-4"), 2 267, 438-440 Also Journal de TrSvoux, Deoem 
ber, 1713, p 2047 
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the fire to glance over a copy of Lea Considerations sur lea revo¬ 
lutions dans les arts, by the Abb£ de M6h£gen He fell asleep in 
his chair, rolled from it into the fireplace, where he struck his 
head on the stones He was dead before help could reach him 
Despite the fact that the judgment of his contemporaries upon 
him is almost universally harsh, as an untiring worker Lcnglet 
stands out above them all, with the possible exception of Vol¬ 
taire His determination and his will to work were his two most 
outstanding qualities, and wherever he was, at home, or in the 
prisons of the king, he continued to prepare the publications 
which occupied his life So accustomed was he to being im¬ 
prisoned that once, it is related, on seeing the police officer Tapin, 
Jxmglet cried to his housekeeper “Come, quick, my package 
of laundry and snuff ” M He tells us that he began the Usage des 
romans on one of his voyages , and while confined in the Bastille 
in 1743 he is found interviewing his booksellers and continuing 
his work Again in 1752, not knowing how long he was to remain 
in prison, he asked Borryer to see that the different volumes 
of Ins Gtographie , then in the process of revision, were brought 
to him in order that he might continue his labors 

Undoubtedly it was his continuous literary study which formed 
the basis for his enormous erudition, for the education which ho 
received in the seventeenth-century Parisian seminary could not 
have led him to the heights he attained without a great deal of 
unprejudiced reading and original thought But, unfortunately, 
this self-acquired erudition, like his Latin, sometimes failed him 
and frequently led him into many errors which the critics of his 
time attributed to bad faith His display of learning was more 
caustic than profound 17 His writings breathed a biting and malig¬ 
nant spirit which fearlessly struck his contemporaries whenever 
he thought such action necessary Openly he criticized the bad 
and defended the good, and he cannot be blamed, as a contempo¬ 
rary blamed him, for having read and approved of Protestant 
authors when they stated faots 11 For the rest, as M Bonnefon 

" BarttoSlemy, op cti t p 148 

* T Bonnefon, op oU f p 548* .4 

w Journal de Trtwus, November, 1729, p 20X4 ' 
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says, it was Lenglet's absolute lack of personal morality which 
brought him into such bad repute 

Yet Bonnefon’s judgment, “Faisant, moyennant recompense, 
tous les metiers, et mettant la plume au service de tous ceux 
qui voulaient bien payer, Fabb£ 6tait capable de toutes les mau- 
vaiscs actions, ct a commis ft peu pr£s toutes les trahisons et tous 
les m^faits dont il 6te.it capable,” is too harsh He sees Lenglet 
only through the eyes of the enemy, Rousseau, and forgets that 
Lenglet lived in an age when morality was frequently held in 
contempt, when authors still lived by the patronage of their 
pens, and when literary disputes were protracted by every possi¬ 
ble means until the absolute destruction of one of the participants 
If Lenglet had any admirable quality, it was his love of inde¬ 
pendence, with the freedom to say what he wished to say, even 
though it cost him imprisonment in the end Because of his 
talents and important connections he could have reached a very 
high place in diplomacy, but he declined all offers to attach himself 
stnctly to Prince Eugene, to Cardinal Passionei, to the French 
secretary of state, and to M le Blanc, the minister of war On 
occasion he acted as agent for each of them, but he preferred to 
be able to wnte freely and tlnnk freely, and so refused to become 
bound to any of them When an old man, he would not live in 
Paris with his wealthy sister, but maintained his independence to 
the last As a tribute to this independence it can be said that 
more than forty works are due to these refusals 

Despite his enormous literary production Lenglet was never 
a rich man Poverty was his constant companion throughout 
life He earned his education by acting as the servant of the 
Abb<$ Pirot, a doctor of the Sorbonne, his departure from Vienna 
was delayed because he was without money, and he managed to 
make the return trip to France only by bringing with him the 
sister-in-law of a Lorraine artist, when arrested at Strasbourg, 
Count du Bourg informed Cardinal Dubois that Lenglet had even 
borrowed money from the innkeeper During his imprisonment 
of 1743 he protested that he could not pay the rent for an apart¬ 
ment which was unoccupied, and again, when in the Bastille in 
1752, he stated that his arrest forced him to lose money which 
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would have meant a great deal to him The apartment which he 
occupied m his old age was comfortable, however It was well 
furnished, and consisted of an antechamber, a large study with 
an alcove, and a second study, which also served as a bedroom 
In these modest quarters Lenglet reached the end of his career, 
alone, as he had begun it 

There is something grand and something extremely pathetic 
about the old man who, facing perhaps the last of his days in 
prison, asked his sister to care for his old housekeeper and his 
little dog And a still greater revelation of his character is noted 
when, at the age of seventy-eight, he asked for a position of confi¬ 
dence beside the minister, feeling sure that he could serve 8 A R 
as well as he formerly did M le Blanc In spite of all the opposi¬ 
tion and all his troubles, his zeal for work was never diminished, 
nor were his spirits dampened Many years after his death, 
after a gradual evolution, the ideas and ideals which he pro¬ 
pounded in his MHhode pour Vhwloire have been adopted, until, 
at the present time, there is scarcely a historical method in 
use which was not advocated by the Abfcxj Lenglet du Fresnoy 
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ENSENADA AND THE FRENCH ALLIANCE, 
1752-1756 

ERNEST G HIIDNER, la 

T HL Peace of Aix-la-Chapclle, concluded m October, 1748, 
was far from satisfactory to any of the powers lew of the 
disputed points which had caused the war were settled “The 
renewal of the asiento for four years was a mere evasion of the 
disputes between England and Spain vhich had kindled the war 
in 1739 The stage had been set for a great struggle between 

France and Great Britain in America and Asia, but the curtain 
had fallen before the first act had been completed And, 

finally, Europe had lost suoh measure of stability as had been 
given by the traditional grouping of the Great Powers ” 1 The 
Treaty of 1750 between England and Spam removed the asicnto 
from the realms of international discord by the abrogation of the 
contract in return for a money payment The other difficulties 
between the two powers were not settled There remained the 
questions of freedom of navigation in the seas of the Indies and 
the right to cut logwood in the bays of Campeche and Honduras, 
which the Spanish had never admitted 

Both England and France realized that the peace was merely 
a truce and that the curtain would soon rise on the second act, 
which would be decisive In order to be more fully prepared both 
nations sought allies, especially Spam, who would be able to 
furnish money secured from the mines of Mexico and Peru, as 
well as a base for an attack on colonies in the Caribbean or on its 
periphery 

The French-born king of Spain, Philip V, died before the Peace 
of Aix-la-Chapello had been signed and was succeeded by his 

1 Lodge, Sir Richard, Sludtr* in Eighteenth Century Diplomacy 
(London, 1930), p 410 
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second son, P erdinand VI, who had seen with disgust the sacrifices 
which had been made by Spain m the interest of the children of 
his stepmothei, Elisabeth Farnese, and which had yielded no 
benefit to Spain The unnecessary expenditure of life and treas¬ 
ure seems to have instilled in him a profound love of peace 1 He 
was of a just and benign nature, but subject, as his father had 
been, to fits of melancholia, which sometimes made it difficult to 
conduct state affairs No action was taken by this soverign 
without consulting the queen, Barbara of Braganza, daughter of 
the king of Portugal She had the confidence of her husband, 
but never used her ascendancy over him for her own ends, as 
Elisabeth had done over his father She was dominated by fear 
of poverty, and seconded the efforts of Ferdinand to build up the 
prosperity of the nation She whole-heartedly supported his 
policy of neutrality and aided either the French or the English 
factions, in order to maintain an equilibrium between them 8 
The king felt he had done almost his whole duty by the appoint¬ 
ment of ministers, to whom he gave wide powers to carry out 
their policies and duties He was fortunate in his choice of men, 
and by having representatives from both the pro-Enghsh and the 
pro-French parties, preserved the balance necessary to maintain 
his chenshed policy of neutrality 

The most powerful minister was the Marques of Ensenada 
who held the offices of War and Finance, and of Marine and 
Indies 4 He was of humble family and had come to the notice of 
Patifio while serving as a jumor clerk in the Department of Marine 
From that time his rise had been rapid Although vain and 
ostentatious in his personal tastes, he was a capable officer He 
was the leader of the French party in Spam, not through any 
affection for that nation, but because he disliked the English 
With the help of the court musician, Fannelli, and the king’s 
confessor, R&bago, also of the French faction, he hoped to bring 
about a revival of the Family Compact 

* Lafuente, Modesto, Htslona general & Espate (Madrid, 1867), XIX 
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1 Coxe, William, Memoirs of the Kings of Spain of the House of Bourbon 
(London, 1813), IV 21-22 

4 Armstrong, Edward, Elisabeth Farnese (London, 1862), pp 361-392 
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His colleague was Jos£ de Carvajal y Lancaster, who held the 
portfolio of state He was in every respect a contrast to Ensenada 
He came from a long line of distinguished public servants and was 
proud to claim descent from the House of Lancaster In manner 
he was stiff and uncompromising, so much so that he refused to 
make compliments to the sovereigns for fear it might appear that 
he was tiymg to curry favor with them 8 He was favorably dis¬ 
posed toward England, but above all ho was a Spaniard and 
loyally tned to carry out the desires of his king 

Benjamin Keene was the English minister at the Court of 
Madrid Except for the period of the war, 1739-1748, he had 
held the appointment since 1727 Before that he had been British 
consul-general in the peninsula and agent of the South Sea 
Company to the king of Spain His manner was agreeable to the 
Spanish and, owing to his long residence among them, he was well 
aquainted with the customs and habits as well as the prejudices 
of the nation He was so well liked personally that on the out¬ 
break of the War of Jenkins' Ear in 1739 the Spanish monarchs 
had expressed regret at his departure Ho was opposed by the 
Duke of Duras, a distant relative of Noailles, who had been 
recommended by Ensenada Duras was full of a bustling activity, 
impatient, vain, and with an imagination which pictured success 
from tnfles 4 These qualities were of importance at the Court in 
France, but were sadly out of place in Spam 

The first sign of a break m the relations of France and Spain, 
following the peace m 1748, was the negotiation of a treaty of 
alliance between Spam, Austria, and Sardinia to regulate affairs 
in the Italian Peninsula The progress of the treaty was assisted 
by the English through the good offices of Keene Ensenada tried 
by all the means at his disposal to prevent the acceptance of the 
treaty, or at least to have the French admitted among the con¬ 
tracting parties His efforts were aided by the French king and 
Court, who called Ferdinand's attention to the fact that the 
Bourbons were all one family, that France had placed his father 

1 Garcia, Mariano Marfil, Rekuxones mire EtpafUi y la Gran Bretafla 
(Madrid, 1907), pp 95-96 

4 Ooxe, op cit , pp 65-66 
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on the throne of Spam, and asked him to remember their constant 
alliance In spite of all opposition the treaty of alliance was 
signed on June 14, 1752 7 England, when the treaty had been 
completed, desired to become one of the signatory powers Car- 
vajal refused the request in order to avoid giving unnecessary 
offense to France or an appearance of undue Bntish influence in 
the councils of Spam 

Charles, king of Napoles, the half-brother of Ferdinand and 
heir to the Spamsh Crown, refused to recognize or adhere to the 
Treaty of 1752 and began a separate negotiation with the king of 
France In addition, he made overtures to England in which 
he invited a minister to his Court in order to promote trade 
between the two nations Great Britain refused to send a repre¬ 
sentative until permission had been secured from Iheir Catholic 
Majesties This mode of procedure was pleasing to Spain and 
helped to promote cordial relations with England 8 In the mean¬ 
time Ferdinand had become displeased with his other half-brother, 
Philip, Duke of Parma Philip had marned the daughter of 
Louis XV and imitated in his dukedom the profusion and prodi¬ 
gality of Versailles, which soon resulted in innumerable debts 
It was expected that the Spanish treasury would pay the bills, 
but Terdmand refused the requests of his brother and would have 
nothing to do with him Through the good offices of Duras and 
Grimaldi a reconciliation was effected which, however, was neither 
sincere ru>r lasting, since Philip, under French influence, refused 
to mend his ways and was soon once more asking Ferdinand to 
pay his debts This incident was not helpful to French influence 
at the Spanish Court 

The French, m order to check the growing influence between 
England and Spain, endeavored to have Don Ricardo Wall, the 
Spanish minister in London, removed, and Grimaldi, who was 
less pro-English, appointed in his stead Wall was of Irish stock 
and had become prominent m the Italian wars, in which he 
had served in the Spamsh army There he attracted the attention 
of Patifio, through whose influence he rose rapidly to the highest 

7 Cantillo Alejandro del, Traiadot de pa* y de comercxo (Madrid, 184#, 
pp 412-415 Cf Notas, pp 415*416 • Lafuente, op e%t , p 306 
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rank While in attendance on the Spanish Court he became a 
close personal friend of Keene Wail was sympathetic toward 
England and tried to promote a closer union of the two kingdoms 0 
To gain the adherence of Carvajal to the plan for the recall of 
Wall, Louis XV offered him membership in the Order of the Holy 
Ghost At the same time the order was offered to Ensenada and 
his chief supporter, the Duke of Medina Cell, an ardent Franco¬ 
phile Carvajal begged the permission of the king to refuse the 
honor Ferdinand was so pleased by Carvajars action that he 
ordered all the decorations returned to Louis Ihe offer had, in 
some measure, been prompted by the activities of Duras, who 
proposed a new Family Compact r lhc alliance was refused by 
Carvajal, as was one proposed by Keene not long afterward 

While European matters had boen occupying the Spanish 
Court, the American questions had come to the fore in the rela¬ 
tions with England ComplaintB were made against British 
subjects who had settled on the coast of ( entral America for the 
purpose of cutting logwood Protests were also made against ille¬ 
gal seizures of ships in those regions The English, on their part, 
accused the Spanish of seising vessels on the high seas without 
sufficient provocation As a result of Keene’s complaints over 
captures m America, Ensenada, early m 1751, promised to prepare 
a new senes of regulations which would remove all causes for dis¬ 
putes over the right of navigation 10 In May Keene was assured 
that the work of drafting the new regulations was under way, 
but would have to be approved by the Junta, of which C arvajal 
was a leading member Ensenada told Keene that he believed the 
king might be induced to approve the regulations, in spite of the 
fact that they were not at all in harmony with the existing laws of 
the Indies I 11 The British Ministry regarded this as a promise and 

I It I* arousing to note that almost all Spanish authors attribute Wall’s 
attitude toward England to his lush birth 

10 Wall to Carvajal London, February 1, 1751 Archive General de 
Simancaa, Estado, legajo 2339, packet 6919 (Hereafter referred to aa Stam¬ 
ens, with legajo and packet numbers following ) 

II Keene to Bedford Antigola, May 17, 1751 Public Record Office 
State Paper* 04, Foreign Spain V 139 Cipher (Hereafter referred to as 
PRO, SP 94) 
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in their letters to Keene insisted on the remittance of the scheme 
to London at the earliest possible date Ensenada took his tune 
in preparing the plan, and it was not until the following March 
that Keene was told the task had been completed Carvajal 
received the papers relating to the project from Ensenada, but 
was totally disgusted with him and with them, for they were m 
such disorder that he was unable to make use of them Keene was 
advised that, though this measure had failed, Carvajal would do 
all in his power to promote harmony between the two powers w 
In the meantime Keene had been soliciting orders for the 
return of prizes made after the signing of the cessation of hostilities 
in 1748 Ihese commands had been promised and presumably 
had been sent Complaints were soon received that the orders 
had not been obeyed, and Keene continued to demand that new 
ones should be forwarded to the officials in the Now World In 
April, 1752, Carvajal requested information on the subject from 
Ensenada, but no reply was made until the following month, when 
Ensenada declared that the orders had been sent and that the gov¬ 
ernors had complied with them 11 Thereupon Keene, following the 
instructions he had received from home, endeavored to have the 
payment for ships which had not been restored made from the 
royal coffers Ensenada promised to do his best, but it remained 
for Carvajal, although it was out of his jurisdiction, to secure 
satisfaction He presented the plan to Their Catholic Majesties 
in a long conference in which it was pointed out that, if the matter 
was not settled, the result would be war with England Spain 
would then be thrown into the arms of France, as hod happened 
in the War of Jenkins* Ear, which had been caused by similar 
occurrences With these considerations in mind it was decided 
that payment for ships illegally taken in the Indies should be 
made from the royal treasury Ensenada was commanded to 
confer with Carvajal over the best method for the execution of 
the project 14 This proved effective, for on July 3 Keene was 
given duplicates of the orders to be sent to the governors in 

“ Keene to Holderneeee Madrid, March 22, 1752 Ibid , V 141 
u All this correspondence may be found in Sim&noaa 2838, 6915 ^ 

u Keene to Holderneatt June30, 1752 PRO, SP 94, V 142 
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America These stated that, if restitution was impossible in any 
other manner, it should bo made from the royal chests in the port 
to which the prize had been taken The governors were to be 
held responsible for the execution of the now regulations l* nse- 
nada tried to conceal his Bntish antipathy by telling Keene he 
wished even more could be done to satisfy the demands of Eng¬ 
land “ 

By the next year the orders for restitution or payment seem 
to have been obeyed Complaints of new captures were made, 
however, and Keene was directed to protest in the name of his 
government Wall, m London, feared that these continued actions 
might bring on a new war and recommended to Carvajal that all 
commissions for cruisers should be recalled and the guarda costas 
limited to the immediate vicinity of the coasts they were sup¬ 
posed to protect Keene wrote that the Spanish Court seemed to 
be disposed to make some reasonable settlement, especially since 
the French minister was busily engaged m trying to foment 
trouble by using the disputes with England in the Indies as the 
basis of his plots and intrigues 14 In July Keene learned from 
Newcastle that the orders for restitution had not been obeyed at 
Havana, and he was commanded to make the strongest repre¬ 
sentations to the Spanish Court on the subject Letters from 
Wall confirmed the statements which accused the governor of 
refusing to obey these orders He also made the observation that 
in England little credit was given to the report that the orders 
had been dispatched 17 After a conference with Carvajal Keene 
passed a memorial to him, when a favorable opportunity presented 
itself, it was delivered to Their Catholic Majesties Keene com¬ 
mented that Ferdinand was inclined to give justice in the matter, 
but that Carvajal was the first Spamsh minister who seemed to 
take the English protests to heart and tned to do something about 
them 18 These efforts were successful, for renewed instructions 
were given by the monarch to have the orders obeyed in America 

» Keene to Newcastle Madrid, March 1,1753 Ibid , V 143 Private 

11 Keene to Holdemeeee Madnd, March 1, 1763 Ibid 

** Wall to Carvajal Iondon, August 23, 1753 Simanoas 2340, 6924 

l * Keene to Newcastle Madrid, August 23, 1753 PRO, 8 P 94 

V 144 
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Their execution was intrusted to Ensenada, but was delayed, 
owing to his illness *• 

Another unsettled matter seemed likely to cause a nft in the 
amicable relations between England and Spam This was the 
dispute over the right to settle and cut logwood in the region of 
the Bay of Campeche and the Mosquito Coast The right had 
long been claimed by the English, who had established consider¬ 
able settlements in those parts The Spanish declared that these 
were illegal and also contrary to all the existing treaties As 
early as the midsummer of 1750 rumors were current in Anglo- 
Amenca that the Spanish officials were preparing a force which 
would dnve the English from the disputed territory These 
rumors were circulated in Great Britain also, where some appre¬ 
hension was felt for the safety of her nationals and the rights 
claimed over the area 20 The suspicions were given more empha¬ 
sis in the next year, when the English on the Mosquito Coast 
captured a vessel sent by the commander of Honduras to recon- 
noiter their position Ihe ship had been carrying dispatches, and 
Ensenada demanded a disavowal of the act by the Fnglish Gov¬ 
ernment n A few days earlier Carvajal had protested in much 
less harsh terms, although he was firm on the point that the lands 
were the possession of the king of Spain and that the British were 
interlopers M 

The following year Keene procured proof that some sort of 
attempt wks to be made on the English settlements The attack 
had been planned, and the leader, Don Pedro de Silva, disguised 
as a merchant, had made observations of the British strength 

>• Keene to Holdemesso Madrid, August 27, 1753 Ibui 

» Abreu to Carvajal London, July 28, 30, and August 18, 1750 8i- 

manoas 2338, 6017 AU in cipher Also Abreu to Carvajal October 1, 1750 
Ibid 

11 Ensenada to Wall January 24, 1752 Arcbivo Histdnco Neoional 
Estado, legajo 4267 (Hereafter referred to as A H N ) “ en su vista me 
manda el Rey decir a V E no duda quo esse Mimsteno abra deeaprovado y 
repreendldo la conducts y tnfraooion oomiteda por el Patron de la citada Fm- 
barcasion en la apreenskm de las cited as Pliegos como i in propria del deooro 
que mereclan y de la buena oorrespondencia y Armoma que subsists entre loa 
dos n&ciones." 

» CarVajal to Abreu January 10, 1752 IM , 4277 
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The project had been temporarily abandoned, owing to the death 
of De Silva, but his lieutenants were m Madrid, where they had 
presented petitions to be appointed in his place This did not 
seem to alarm the English, but some naval preparations were 
made which furnished Duras with ammunition to make a break 
m the relations between the two powers “My Busy Competitor 
[the French minister] has been persuading the Confessor that 
our military Preparations in England are designed against the 
French West Indies, & the Catholic King has told the Confessor 
what he knows to the contrary, so this weak Attempt has turned 
out to their Confusion " 23 

While these intrigues to gain Spain as an ally were at their 
height and the relations with England were still delicate, Oarvnjal 
fell ill and died, on April 8,1764 The French faction was jubilant 
and the English were alarmed, for it was popularly supposed that 
Ensenada, in addition to his other offices, would be offered the 
ministry of state, or would secure it for his chief secretary, Orde- 
flana The king, however, called the Duke of Huescar, later 
Duke of Alva, and the Count of Valparaiso, gentleman-m-waiting 
to the queen, into consultation Both were of the pro-English 
party, and after Valparaiso had declined the office of state, which 
Ferdinand had offered him, Wall was suggested for the place and 
immediately recalled from London 24 All this took place without 
the knowledge of Ensenada, who was thus unable to use the 
influence of the confessor or of Fannelli to persuade Their Majes¬ 
ties to his desires A great many of lus cabals died with the arrival 
of Wall in Madrid 1 he king gave his utmost confidence to Wall, 
whose friendship with Keene so increased that the pro-English 
faetion waB definitely in the ascendant 

Ensenada realized that his power was slipping and determined 
on extreme measures in order to gam his former place and oust 
his opponent To secure his ends he felt it necessary to provoke 
a war between Great Britain and Spain Pursuant to this plan, 
and unknown to his sovereign, he arranged an alliance with the 

* Keene to Hoktemease Madrid, March 11, 1764 PRO, SP 94, 
V 146 Cipher 

14 Lafuente, op cU, pp 327-328 
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French Court and made loans to the French East India Company 
to enable it to take the offensive against the English m that part 
of the world These measures, if not made under the influence of 
the dowager queen, Elisabeth, yet had her tacit approval 26 1 he 
English were also to be set in a bad light m Spain Ensenada had 
all the complaints against the English in America collected and 
reported them to the king with great wannth His Majesty was 
persuaded to refer them to a Junta, which in turn was induced to 
present a report, exaggerating the actions of the British, and 
urged the king to take measures for defense in America, as well 
as to demand redress from the English Government Ensenada 
was unable to gain the consent of Ferdinand to the last article, 
so he planned, in conjunction with the French, a general attack 
upon the settlements on the coast of Central America 26 

In the furtherance of this plot Ensenada sent secret orders to 
America for an attack upon the English, without the knowledge 
or consent of the king Fortunately, Keene managed to get hold 
of some of the secret instructions and sent them to his court on 
June 17, 1754 He commented that, though he expected the 
expedition to fail, he feared it would raise a great clamor in 
England 27 On the 19th of the next month he received an answer 
which directed him to protest vigorously against this project 
He was able to show Wall and Huescar that the orders should be 
revoked immediately and convinced them that Ensenada should 
be removed from all his employments Keene then furnished 
those ministers with a copy of the instructions sent to Havana, 
so that they might show the king the extent of the plot As a 
result of an audience m which this was read, His Majesty de¬ 
termined upon the dismissal of Ensenada, 28 who was soon banished 
to Granada with a pension from the government 

The British Ministry, upon the receipt of the letter from 
Keene in whioh he told of the attack which had been planned on 
the settlements, ordered Admiral Knowles, governor of Jamaica, 

* Armstrong, op c%l, p 393 * ** Cote, op e%t , pp 120-123 

,r Keen© to Robinson Antigola, June 17, 1754 P R.0, S P 94, V 147, 
Cipher y 

** /fr*d July 31 Most secret No 1 
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to meet force with force 29 The Spanish counterorders were not 
sent as promptly as Keene desired, but Wall excused himself on 
the ground that the papers of both Carvajal and Ensenada were 
in such confusion that he could make but little of them He was 
forced to ask Keene for copies of letters which were missing from 
the files of those ministers 30 The desired orders were sent about 
the middle of September These instructed the governors to cease 
all their preparations for the attack, or, if it had already been 
launched, to stop as soon as the notices arrived 31 With the 
arrival of these instructions m London similar directions were 
sent to Admiral Knowles Along with the counterorders the 
Spanish Government sent cedulas to the governors enjoining 
them to obey those of July, 1752, which restored to the British 
all ships taken before that date These earlier cedulas had never 
been enforced, owing to the influence of Ensenada All precautions 
seemed to have been in vain, for early in December news arrived 
from New York that the Spanish had actually made attacks upon 
the British in Honduras and driven Out the logwood cutters 
Satisfaction for the action and restoration of the status quo was 
demanded by the English 32 The report was soon confirmed and, 
after several conferences, the Spanish prepared orders command¬ 
ing the return of all ships captured from the English They 
flatly refused permission for the return of the logwood cutters to 
the places from which they had been driven, since that prmlego 
had never been granted them by the king of Spam 33 The British 
continued to insist that the Bay men should be allowed to return and 
resume their operations, but to this the Spanish turned a deaf ear 

The actions of Admiral Knowles had been very displeasing 
to Spam The admiral, as a consequence of the attack, had 
entered upon an acrimonious correspondence with the governor 

*■ Minute of the Privy Council July 3, 1754 British Museum, Addi¬ 
tional Manuscripts 33,019, p 60 

19 Keene to Robinson Madrid, September 2, 1754 PRO, S P 94, 
V 147 Cipher 

n Wall to Abreu Buen Retire, September 25, 1754 A H N , 4273. 

* Robinson to Keene December 12, 1754 PR.O,8F94, V 147 

” Keene to Robinson Madrid, January 12,1755 lb%d , V 148 Secret 
and Confidential No 2 
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of Guatemala, in which he made various disparaging remarks 
anent the king of Spain and his ignorance of the actions in the 
Indies This was resented by the governor, who took up the 
matter with Madrid 34 Not long afterward Knowles, without 
waiting for instructions from home, sent an expedition which 
fortified the chief of the former settlements, at the mouth of the 
River Walls, and stationed a frigate to protect the logwood cutters 
The Spaniards were alarmed by these actions, in spite of the 
efforts of Keene to show that all had been done without authority M 
In November Knowles was reprimanded for his conduct at such a 
critical juncture In February of the next year ho was removed, and 
Shirley, governor of Massachusetts Bay, appointed his successor 

War between England and France had already begun in 
America with the capture of Washington and his small force on 
July 4, 1754 Duras tried to take advantage of the discord be¬ 
tween the British and Spanish over Honduras to renew his efforts 
to form an alliance with Ferdinand None of the ministers would 
consent to receive his offices * He then resorted to seeking the 
favor and influence of FannelU, who informed him that he was a 
musician, not a politician Within a short time Madame Duras 
asked and received an audience with the queen, m the course of 
which a letter from Louis XV was produced Louis requested 
Barbara to keep the matter from her husband, the king, and to 
maintain a personal correspondence with him m the French lan¬ 
guage The letter was immediately placed before the king, in 
the presence of his ministers, and a formal reply was sent through 
the Spanish embassy in Paris The ambassadress, ignorant of 
this action, asked for another audience, and when she was with 
the queen began to accuse the ministers, especially Wall, of being 
opposed to France and partial to England Barbara soon sdenoed 
her and commanded her to refrain from mentioning the matter 
again 

When the news of the naval engagement off the coast of New¬ 
foundland arrived, Duras again tried to persuade the king He 

« Keene to Holderaeaee Madrid, July 24, !7fiS Ibid , V 149 A 

* Keene to Robinson October 16, 1765 Ibtd Separate 

* Becker, Jeronimo, Etpafla 6 Inglatem »(Madrid, 191X7), p 30 
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sought an audience in which he read a memorial that was quite 
vituperative against the English and suggested a new compact 
for the Becunty of both branches of the Bourbon family After 
reading the memorial, in another paper I)unts accused the Spanish 
Ministry of keeping Ferdinand in ignorance of affairs in America, 
as well as in Spain itself The king was indignant and desired the 
immediate recall of the minister, but was persuaded to give a 
moderate reply to the memorial, in which ho declined to act as 
an arbiter between France and England, for Wall saw clearly 
that this was a trick of the t rench Court to cause a new disagree¬ 
ment with Britain Within a short time the recall of Duras was 
demanded, and in October, 1755, he left Spam 87 

In spite of the efforts to have him removed, ltdbago, the con¬ 
fessor, still held his office A short time after the recall of Duras, 
Keene, in concert with the Portuguese minister, Carvalho, later 
the Marques of Pombal, produced proof that Rdbago had en¬ 
couraged the Jesuits in Paraguay in their resistance to the treaties 
between Spain and Portugal which settled the limits of those 
possessions Additional papers were shown which implicated 
him in the plot of Ensenada These were enough for Ferdinand 
who, without consulting his ministers, commanded RAbago to 
return to his monastery m disgrace With his dismissal the 
English party in Spam seemed triumphant * 8 

The seeming ascendency of England in Spanish affairs was of 
short duration Most of the minor officers were still held by the 
partisans or appointees of Ensenada The government of Eng¬ 
land under the guidance of Newcastle was too weak and vacillat¬ 
ing to command respect abroad The chief blow to British 
influence in Spain was the death, in 1756, of Keene, the only 
person who might have held the Catholic kings from the trench 
interest With the accession of Charles III in 1759 the trench 
triumph was complete Subsequently the Family Compact was 
signed, and Spain entered the war in 1762 as an ally of France » 

Univkrsitt or Michioan 

81 Lafuente, op cil , pp 861 385 M Coxe, op cut pp 153-164 

H Arthur 8 Alton, "The Diplomacy of the Louisiana Cession," Ammcon 
Hutoncal Renew, 36 701-712 




THE “LAME DUCK” AND CONGRESS 

CHARLE8 W SHULI 


AFTER nine years of disagreement the House of Representa- 
tives and the Scnato of the United States have proposed 
a constitutional amendment Becking to abolish the “lame-duck” 
or short session of Congress 1 The Federal Constitution of 1787 
provided for annual sessions of C ongress, convening on the first 
Monday in December 2 But the election date for members has 
been fixed as November of the e\en-numbored years, the effect 
being to leave in office and subject to assembly in December a 
congress elected for the most part two years before 

In view of the fact that this turnover in the membership 
occurs just prior to the short session, qwstion may be raised as 
to the motives and conduct of these defeated or retiring members 
while engaged in completing thur terra Popular opinion views 
with distrust and suspicion the presence of these individuals m 
the legislature They are dubbed “lame ducks” in derision, 
pictured as such because, though grievously wounded by their 
recent defeat at the polls, they are yet able to hobble through 
the short session as fully empowered legislators Not only is 
that accusation hurled against them, they are blamed for all the 
trials and tribulations that beset the course of legislation during 
the short session 3 

In popular estimation the lame duck is the Senegambian in 
the woodpile, so far as the short session of C ongress is concerned 
The personal element bulks large, and since the defeated members 
are truly excellent targets, all the vituperative criticism is turned 
against them, whether or not they are in any way responsible for 
whatever good or evil comes out of the short session in which they 

1 The New York Tvne*, February 28, 1932 

* See Article I, Section IV 

* See Senate Report 170 68th Congress, let Session, for summarj of 
arguments in favor of abolition 
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still participate If a filibuster develops in either house, it is the 
lame ducks who are damned, if bicameralism does not function 
with unanimity of opinion between both houses and the executive, 
the selfsame lame ducks are at fault But are they at fault? one 
may ask In what measure do they participate m the legislative 
processes of the nation? Have they been responsible for the dis¬ 
trust shown the national legislature? 

The short session of the Seventy-first Congress convened in 
December of 1930 4 * * In this session* were twelve members of the 
Senate who oeased their service in March, 1931 Blease of South 
Carolina, Deneen of Illinois, Gillctt of Massachusetts, Goff of 
West Virginia, Gould of Maine, Heflin of Alabama, McMaster of 
South Dakota, Phipps of Colorado, Pine of Oklahoma, Ransdell 
of Louisiana, Simmons of North Carolina, and Steck of Iowa 
Senators Gillett, Goff, Gould, and Phipps retired voluntarily 
Blease, Deneen, Ransdell, and Simmons met defeat in the pri¬ 
maries, Heflin, barred from his party’s primary in Alabama, was 
defeated in the general election when he ran as an independent, 
Pme, McMaster, and Steck also lost their seats in the November 
balloting* Of these, Blease, Heflin, Ransdell, Simmons, and 
Steck were Democrats, the rest Republicans 

In the House of Representatives fourteen members retired 
voluntarily, six sought promotion to the Senate, three succeeding 7 
and a like number being unsuccessful in their efforts Conse¬ 
quently, the latter three, McCormick of Illinois, Fort of New 
Jersey, and Box of 1 exas, have been included in this study Thir¬ 
teen members of the House ended their congressional careers at 
the primaries, and forty-four met defeat as the result of the 
November elections It is apparent, then, that for a group of 
eighty-six members the short session of the Seventy-first Congress 
was the last in which they served 

4 This was the third session of this Seventy first Congress 

1 Macmahon, Arthur W , "Third Session of the Seventy-first Congress," 
Am Pol Set Aw ,26 (1031) 932-966 A survey of the activity of the session 

• These data are tabulated from the files of The New York Time *, for 1930 

7 Those promoted to the Senate by their success at polls were White of 
Maine, vice Gould, Hull of Tennessee, vice Brock, appointed to fill vacancy 
caused by death of Tyson, and Dickinson of Iowa, vioe Steck 
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Thirty-two of these lame ducks came from the North-central 
States, five from New England, fifteen from the Atlantic States, 
eight from the South, mne from the Southwest, thirteen from the 
Northwest, and four from the Pacific States Senator Simmons 
had served as a North Carolina senator for thirty y< ars, Ransdell 
of Louisiana had served eighteen years, Phipps of Colorado, 
twelve years, Heflin of Alabama, eleven years, Denecn, Biease, 
Gillett, Goff, McMaster, and Pine, a single term, Gould and 
Steck had been m the Senate for five years 8 1 hae of these men 
bad long service records in the lower branch of Congress Gillett 
entered the House of Representatives in 1893 and served continu¬ 
ously until his election to the Senate in 1925, liemg Speaker from 
1919 until his departure for the upper chamber, Ransdell made his 
d6but in the House in 1899, and Heflin came to Congress in 1904 

In the House of Reprtsenlalnes Bell of Georgia had served 
thirteen terms, Browne of Wisconsin and Cram ton of Michigan, 
mne, three others, Dempsey of New York, Denison of Illinois, 
and Kearns of Ohio, had been in Congress for eight terms, Elliott 
of Indiana, Fisher of Tennessee, Miller of Washington, and 
Zihlman of Maryland, for seven Six of these lame-duck Repre¬ 
sentatives had six terms apiece, 9 ten, five terms, 10 eight, four 
terms u For eleven the short session of the Seventy-first Congress 
was the third term, 12 for seven, the second, la and for twenty- 

I These data are assembled and tabulated from the information presented 
in the various editions of the Congressional Directory for the Seventy first 
Congress 

* Box of Texas, Hickey of Indiana, Hudspeth of Texas, Moore of Virginia, 
O’Connor of Louisiana, Thompson of Ohio 

10 Fenn of Connecticut, Fitsgerald of Ohio, Kunz of Illinois, Miohaelson 
of Illinois, Morgan of Ohio, Reece of Tennessee, Speaks of Ohio, Sproul of 
Illinois, Ellis of Missouri, Sloan of Nebraska 

u Doyle of Illinois, Hudson of Michigan, Sears of Nebraska, Spearing 
of Louisiana, Sproul of Kansas, Wainwnght of New Vork, Watres of Penn 
sylvama, Chalmers of Ohio 

II Brigham of Vermont, Fort of New Tersey, Hall of Indiana, Irwm of 
Illinois, Johnson of Indiana, Letts of Iowa, Menges of Pennsylvania, Row 
bottom of Indiana, Stobba of Massachusetts, Whitehead of Virginia, Dunbar 
of Indiana 

« Hoffman of New Jersey Korell of Oregon, Langley of Kentucky, 
Oldfield of Arkansas, Esterly of Pennsylvania, Kiefner of Missouri, Walter- 
ton of West Virginia 
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two it was the first time they sat within the chamber of the 
House of Representatives and quite possibly it was to be the last u 
Only eleven of the seventy-four lame ducks in the House of Rep¬ 
resentatives were Democrats u 

We now turn to an analysis of the record of these retiring 
members of the United States Senate and House of Representa¬ 
tives, as disclosed by the pages of the Congressional Record 16 

What about the fidelity of these men in attending the sessions 
of their respective chambers? Were they notoriously lax in 
attendance or did they show marked interest m the legislative 
sessions, or, again, did they merely approximate the performance 
one might expect from any similar group in such circumstances? 

During the session there were in the Senate 197 quorum calls 
whose sole purpose was to determine whether or not a majonty 
of the membership was present The twelve lame-duck Senators 
accumulated a grand total of 709 absences from such roll calls, 
as compared with a grand total of 1,455 entries of “present ” The 
average number of absences was 59 for each Senator Individually 
the number ranged from 11 for Heflm and 17 for GojI to 127 for 
Steck and 15(1 for Simmons 17 

The situation is somewhat different in the House of Repre¬ 
sentatives, where we do not have a daily record of attendance 
like that which exists for the Senate Only 52 general roll calls 
of the four hundred and thirty-five members wore taken during 
the entire session, 19 were attendance or quorum calls Here 
the seventy-four lame-duck members totaled 453 absences against 

M Baird of Ohio, Blackburn of Kentucky, Clark of Maryland, Craddock 
of Kentucky, Garber of Virginia, Halsey of Missouri, Hull of Wisconsin, 
Johnson of Nebraska, Jonas of North Carolina, Kendall of Kentucky, McCor¬ 
mick of Illinois, Newhall of Kentucky, Johnston of Missouri, O’Connor of 
Oklahoma, Palmer of Missouri, Pntchard of North Carolina, Ramey of 
Illinois, Shaffer of Virginia, Short of Missouri, Simms of New Mexico, Stone 
of Oklahoma, Walker of Kentucky 

w Oldfield of Arkansas, Bell of Georgia, Doyle of Illinois, Kuns of Illinois, 
O’Connor of Louisiana, Spearing of Louisiana, Fisher of Tennessee, Box of 
Texas, Hudspeth of Texas, Whitehead of Virginia, Moore of Virginia 

" The succeeding paragraphs are based upon tabulations of data from the 
files of the Congrttsxonai Record, 71st Congress, 3rd Session , 

17 In the case of Senator Simmons due allowance should be made for ms 
ill health. 
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953 entries of “present ” Ihc average number of absences per 
individual was 6, seven lame-duck Representatives were present 
at every one of these roll calls, 19 eight had 15 or more absences 
recorded against them 19 

Sixty-two times the roll of the Senate was called upon a 
demand for “yeas” and “nays ” Here we find the twelve Sena¬ 
tors for whom tins was the last session running up a total of 328 
entries of not voting, as opposed to 416 entries of yea and nay 
votes The average per individual was 27 abstentions, 20 however, 
Goff of West Virginia and Phipps of Colorado are conspicuous, 
with but 5 and 8 abstentions, respectively, but Simmons and Stock 
are again on the other extreme with 46 and 50 for their record 

Thirty-three yea-and-nay roll calls were taken in the House of 
Representatives The seventy-four lame ducks accumulated 786 
entries of “not voting” out of a grand total of 2,445 entries, 
there was a total of 1,659 yeas and nays The average number 
of abstentions was approximately 10, yet wo find that a dozen of 
these defeated and retiring members withheld their vote but once 
or twice, 21 but five voted only twice or thrice during the entire 
session, u indeed, Hudspeth of Texas did not vote at all on a 
yea and nay vote, and Doyle of Illinois cast only one ballot on 
such a vote 

The lame-duck Senators introduced seventy-two bills and 
twenty-two resolutions during the session, the retiring Repre¬ 
sentatives proposed seven hundred and twenty-three bills and 
about seven resolutions The vast majority of these measures 
died In committee, some were reported back to the house in 

11 These were Box of Texas, Chalmers of Ohio Cramton of Michigan, 
Fisher of Tennessee, Morgan of Ohio, Oldfield of Arkansas, Wolverton of 
West Virginia 

H Dempsey of New York, Doyle of Illinois, Hoffman of Now Jersey, 
Hudspeth of Texas, Kuns of Illinois, Michaelaon of Illinois, Rowbottom of 
Indiana, Thompson of Ohio 

91 The practice of “pairing” accounts for a number of abstentions 

41 Chalmers of Ohio, Cramton of Michigan, Hall of Indiana, Hull of 
Wisconsin, Johnson of Nebraska, Jonas of North Carolina, Letts of Iowa, 
Miller of Washington, Oldfield of Arkansas, Ramey of Illinois, Sloan of 
Nebraska, Wolverton of West Virginia 

** Bell of Georgia, Hoffman of New Jersey, Miohaelson of Illinois, Row 
bottom of Indiana, Thompson of Ohio 
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which they originated and got no farther, very few passed both 
houses of Congress and secured the approval of the president 
The chief measures sponsored by lame ducks m the Senate and 
enacted into law had to do with the construction of interstate 
bndges In the House of Representatives two measures of first 
importance were introduced by them 23 These were the Depart¬ 
ment of Interior Appropriation Bill, introduced by Cramton of 
Michigan, 24 and the emergency and regular public-building con¬ 
struction acts officially presented by Elliott of Indiana 26 

When it comes to the matter of determining how much effect 
these eighty-six men and women may have had upon the legis¬ 
lative result of the session, we should consider their activity on 
the floor of the House and Senate and their participation in 
debate m their respective chambers 

Several of the lame-duck Senators were notorious for their 
loquacity and for their desire to speak for Buncombe, yet it 
remains a fact that at no tune in this particular short session did 
a lame duck indulge in a gross attempt at filibustering Heflin 
did devote much of his oratorical efforts to a depiction of the 
maladies of Alabama politics and, as he saw it, the theft of his 
seat in the Senate 26 Both Gillett and Heflin gave some meat to 
the debates upon unemployment and drought relief, 27 while 
Goff did yeoman service in defense of the administration when 
the recall of the hastily confirmed members of the Federal Power 
Commission was before the Senate 48 For the rest, silence was 
golden, although Blease did enliven matters with a testy protest 
of his treatment at the King’s Mountain celebrations 29 But 

** Both measures were more properly government bills, denying their 
importance from that fact 

M Cramton ranked second on the Appropriation* Committee on the 
majority side 

* Elliott was chairman of the Bouse PuhUo Buildings and Grounds 
Committee 

* ConvrtMvmal Record , 71st Congress, 3rd Session, pp 2276-2277, 2794- 
2802, 3626-3631, 3661-3663, 6010-6617, 6241-6942,6707-6714 

« Heflin, ibid, pp 310, 362, 371, 2096-2029, 2168, 2267-2271, 2482-2484, 
2602-2603, Gillett, tbuL, pp 1231-1236,2180-2181,2480-2482 ^ 

a Congrcenonal Record , 71st Congress, 3rd Session, pp 1646-1663 
» Ibtd , pp 83, 482 
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when noon was struck on March 4, 1931, the floor was held by- 
no lame duck bent upon stemming the tide of essential legislation, 
the stroke of twelve found Thomas of Oklahoma lingering upon 
the miseries of the petroleum industry 

Naturally, less opportunity for extended speeches exists in 
the House of Representatives Consequently, long speeches are 
few and far between, if indeed they occur at all Under these 
conditions Cramton of Michigan spoke from the floor no less 
than two hundred and twenty-seven times in the course of the 
session, Irwin of Illinois addressed the House at least sixty-thrte 
times, Fort of New Jersey did so thirty-three times, making a 
significant speech in favor of the Gifford resolution to abolish 
lame-duck congresses 30 Other loquacious members of the lame- 
duck contingent in the House were Moore of Virginia, O'Connor 
of Oklahoma, Sloan of Nebraska, and Rproul of Illinois 

Still others were roused to activity over a single measure or 
topic Thus Senator Phipps of Colorado, the chairman of the 
Senate Post Office and Post Roads Committee, retained for himself 
the rights of his office in making reports and in steering legislation 
which related to that subject Wc have noted the activity of 
Cramton and Dlliott in regard to the Department of Interior 
Appropriation Bill and the public-construction acts Dcmson of 
Illinois was noted for his support of legislation affecting the 
Canal Zone, since the majority of hig forty proposed bills related 
to that subject, Fitzgerald of Ohio and Irwin of Illinois labored 
m behalf of the Claims Committee of the House, Zihlman of 
Maryland was prominent as the chairman of the House Com¬ 
mittee on the District of Columbia, Brigham of Vermont was 
roused to action in defense of the proposal to increase the tax 
on oleomargarine Nevertheless, thirty-two of the House lame 
ducks spoke no more than a single time 

Such is the record of the lame-duck members of Congress in 
the short session of 1030—31 Some were active, others were not, 
perhaps never had been, surely the odds are that any group of 
eighty-six would similarly react when forced to operate under the 
same set of circumstances and in the same environment In 
« lind , pp 6972-5973 
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truth, the trouble lies not with the mere presence of defeated 
members or the character of their actions m Congress, but with 
the system of holding one of the two regular sessions of a Con¬ 
gress after an election has decreed the membership of the suc¬ 
ceeding C ongress 

Viewed m that light, the problem stems back to the old con¬ 
troversy as to the proper function of the delegated representatives 
of the people under any scheme of representative government 
Should the representative reflect the wishes, desires, and capnces 
of his constituents, or should he lead them to the proper concept 
of public interest and to a better comprehension of what is the 
greatest good for the greatest number? 

The answer is not obvious, it defies summamation in one set 
formula, pat for all occasions It must be an mdividual reply and 
formula, and the opinion of each bears equal weight We cannot 
forget that the devices of functional representation and their fore¬ 
runner, the lobby, are forcing us to recast our thrones of legisla¬ 
tures and legislation Still it is clear in all these doctnnes that 
responsibility to the constituency must somehow be enforced upon 
the delegated representatives 

In the United States we attempt to do so at the biennial 
election in November of the even-numbered years I he election 
occurs, however, between the two regular sessions for which the 
member of Congress is empowered to serve To those returned 
to Congress success at this election gives a comparatively light 
heart, so far as their political fate may be involved m the outcome 
of the short session The memory of the average voter is reputedly 
short, and a victorious Congressman has two years of relative 
peace before the wrath of the voters can bo felt in a way that 
carries a sting 

Theoretically, those defeated at the polls have forfeited the 
confidence of their constituency, yet by a queer quirk of fate 
they still hold in their hands the mandate to serve In the sessions 
for which they were elected Repudiated, they are still fulfilling 
the responsibility placed upon them two years before They 
possess, and at the same time they do not have, the confidence 
the electorate It is small wonder, then, that the defeated mem- 
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ber, facing such a paradoxical situation, either seeks to wreak 
his will in the short session, enjoy one more flmg before the wme 
of his political cup is drained, or, in his bittciness, folds up com¬ 
pletely Since he is still in Congress, he is a convenient scapegoat, 
not only for the country at largt, but for other members of Con¬ 
gress who for several years will not fear the same fate, and hence 
may not scruple to pass to him the burden of the short session 
and its consequences 

This does not mean that the lame duck is unspotted, Simon- 
pure, guiltless of any or all of the evils charged to him 1 here 
have been times when “lame-duckery ” went rampant and ran 
amuck, wrecking the entire session, leaving it bereft of any socially 
desirable results Only a long study of session after session would 
show whether or not there is a lame-duck state of mind which 
envelops each and every defeated or retiring member and causes 
him to deviate from the normal course of action when faced 
with apparent political death And, on the other hand, if inaction 
and listlessness and a greater degree of pettiness mark the conduct 
of lame ducks, does that not point a moral to the effect that their 
removal would depnve our congressional meetings of no essential 
spintual element? 

But how may we achieve this purification of our national 
Congress? A difficult and complicated way is that of constitu¬ 
tional amendment At last a concrete proposal has been sub¬ 
mitted for the consideration of the units which make up the process 
of amendment As it comes from the conference committee of 
the House and the Senate, it proposes to accomplish the goal 
sought in this fashion 

Section 1 The term* of the President and Vice-President shall end at 
noon on the twentieth day of January, and the terra of senators and repre¬ 
sentatives at noon on the third day of January of the years m which such 
terms would have ended if this article had not been ratified, and the terms 
of their successors shall then begin 

Section 2 The Congress shall assemble at least once in every year, and 
such meetings shall begin at noon on the third day of January, unless they 
shall by law appoint a different day 

Section 3 If at the time fixed for the beginning of the terra of the Presi¬ 
dent, the President-elect shall have died, the Vice-President-elect shall become 
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President If a President shall not have been ohosen before the time fixed 
for the beginning of his term, or if the President-elect shall have foiled to 
qualify, then the Vico-Presidont-eloct shall act as President until a President 
shall have qualified, and the Congress may by law provide for the case wherein 
neither a President-elect nor a Vice-President-elect shall have qualified, de¬ 
claring who shall then act as President, or the manner in which one who is to 
act shall be selected, and such person shall act accordingly until a President 
or Vice-President shall have qualified 

Section 4 The Congress may by law provide for the case of death of 
any of the persons from whom the House of Representatives may choose a 
President whenever the right of choice shall have devolved upon them, and for 
the case of death of any of the persons from whom the Senate may choose 
a Vice-President whenever the nght of choice shall have devolved upon 
them 

It is readily appareht that the necessity for the use of our 
cumbersome amending process arises because it is proposed that 
the date for the commencement of the presidential, vice-presiden¬ 
tial, and congressional terms be changed from March to January 
The proposed amendment, popularly called the 11 Norris Amend¬ 
ment,“ offers hope for the substantial solution of other troublesome 
problems of American government in addition to the abolition of 
the larne-duck Congress If within the period of seven years 
following the submission of the amendment for ratification such 
ratification takes place, then we should have no more lame-duck 
congresses If the amendment fails, then we are no further along, 
despite all the effort 

Legislatures m three fourths of the states must accept the 
amendment before it can be proclaimed part of the Constitution 
How difficult that is can be inferred from the fate of five of the 
twenty-four amendments that have been proposed by Congress, 
only nineteen gained the necessary quota for ratification, and ten 
of those came quite early in our history Recent experience 
seems to indicate that any amendment now proposed will have 
difficulty in overcoming the prejudices aroused by the presence 
of the Eighteenth Amendment in the Federal Constitution We 
can only await the lapse of time 

But even though the proposed amendment never does secure 
the number of approvals requisite for the ratification, does tM 
mean that we must forever put up with lame-duck congresses? 
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By no means Another method by which this cleansing of our 
CongresB can he attained is that of statutory enactment Con¬ 
gress has authority under the C onstitution to fix by law another 
meeting date Indeed, such changes have been proposed on 
several occasions and have been accorded senous consideration, 
as Professor h S Brown has shown 31 

Ihe new Congress might still have to commence its term 
on March 4, if the constitutional date is left unchanged by the 
failure of the amendment now proposed A plausible scheme 
might provide that the new Congress convene on that day, 
March 4, and serve its annual session quite early m its life as a 
legislative body, without ageing untd December There need 
be no limit to the length of this early session Assuming that 
such a session would last at least three months, there would follow 
a recess dunng which the members remain subject to call for a 
special session The second of the two annual sessions of the 
Congress meeting under this scheme might well convene in Janu¬ 
ary of the even-numbered years and thus eliminate the break 
caused by the December holidays This session might be per¬ 
mitted the luxury of sitting as long as it cared to do so Hot 
weather m midsummer, the coming elections, the constitutional 
power of the president to adjourn Congress in case of disagreement 
between the two houses concerning the date of adjournment, all 
would act as controls upon the length of this session Every 
fourth year a formal sossion would have to be provided in 
order that Congress might canvass the votes of the electoral 
oollege 

One must concede that the statutory enactment, considered 
here a last resort m the event that the lame-duck Congress cannot 
be abolished by the method of constitutional amendment, has 
much to commend it as a means of dealing with this problem It 
is a swifter substitute for the cumbersome process of constitutional 
amendment, it is flexible, permitting future change should the 
original scheme prove unsatisfactory It obviates the necessity 
of an appeal to forty-eight state legislatures which have scant 

“ Brown, E 8, “The Time of the Meeting* of Congress,” Am Pel 
Set Rev , 25 (1931) 955-961 
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interest in the result of that appeal, and it centralises in Congress 
itself, the body most vitally concerned, the responsibility for 
removing any stigma that may attach to the short session by 
reason of the presence of the lame duck 

COLLEGE OK THE ClTY OF DETROIT 



SOME PHONOLOGICAL, ORTHOGRAPHICAL, 
AND SYNTACTICAL ASPECTS OF THE PER 
SISTENCE OF THE FRENCH PRES¬ 
ENT SUBJUNCTIVE ENDINGS 
- ONS AND -EZ 

NEWTON S BEMENT 

T HERE is no case in which the French present subjunctive 
ending -tons would have been produced by the regular 
operation of phonetic laws Instead, these laws produce the 
following terminations 


\r verbs 

-tens from -tamus 


-otr verbs 

-tens from -eawua 


-re verbs 

from amus preceded by a 

palatal, 

-er verba 

-eins from -emus 


-er verbs 

-rne from -emus preceded by a 

palatal 

-re verba 

-at rut from -amus 



T he ending ions, therefore, is commonly explaint d as a compro¬ 
mise resulting from the combination of the ending -u>ns, which 
was employed m eastern l ranee and Picardy, with the ending 
-on* deriving from sems (sows, somus, of the verb eslre, essere , 
es8e) t which, owing to analogical influence, was employed from 
the beginning of the literary period 

The present subjunctive ending -tez would have been regularly 
produced w the cases of 

~tr verb*, from -w/w, 

-otr verb*, from -ealts 

-re verb*, from -alts preceded by a palatal 

Other endings likewise would have been regularly produced 

-re verbs -et from -ails, 

-er verb* -et* from -elw, 

-er verb* -t* from ~etu preceded by a palatal 
606 
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However, -tez was not regularly employed until after 1500 In¬ 
stead, owing to the analogical influence of ~er verbs, it was sup¬ 
planted in many cases by -ez or -oiz (eg lenez, megnou , sachez, 
8achotz) This ending of the ~er verbs, that is, ~eiz (or -oit , 
the distinction being merely orthographical), became generalized 
in their case, in a portion of eastern France But in most of the 
dialects, including Francien, it was replaced early, either by -ez 
(not from the subjunctive ending ~eli8, but from the corresponding 
indicative ending -alts ), or by -tez (from -atis preceded by a 
palatal) Thus Latin indicative tractatia would produce French 
indicative and subjunctive traitiez, with which we may compare 

Jo veux quo la traictez bien, ot no faitca pas le fontaatique (Desp , 125) 1 * * 

Let us turn now from the modern philologists to the gram¬ 
marians of the period “Ie n’ay point veu de Grammaire,” says 
Antoine Oudin, writing m 1640,* “o\X ic n’aye rencontre quelque 
defaut touchant l'arrengement des verbes * en l’une l’ay trouv^ 
des anomaux placez au lieu des reguliers, 4 en l’autre des ter- 
minaisons confonduPs” (144) Oudm anticipates us Most of 
the grammarians, however, distinguish the subjunctive endings 
orthographically from the indicative endings, in the first and 
second persons plural of the present tense, by employing -tons 
and generally conjugating aimer, for example Palsgrave 
( parler ), Dubois or Sylvius (- tis ), Robert Estienne, Meigret, 
Garnier, Ramus or La Ram6e (1572 -te«), Madio, Maupas 

Du Guez employs -one and - ez , although he uses -tons and -tez 
in the imperfect indicative, imperfect subjunctive, and present 
conditional, thus indicating an absence of analogical influence, 
at least m orthography We may imagine that Du Guez was 
merely indifferent to an orthographical distinction He specifies 
l mouilU in the pronunciation of his subjunctive forms engenoullons, 

1 A bibliography is appended, and also a list of abbreviations. 

1 Qrammaire francotte rapporUe au Umgage du tempt, deuxi&me Edition 
(A de SommaviUe, Paris) 

1 Oudin distinguishes four conjugations owner, Jtmr, devoir, rendre ,, 

4 The majority give irregular verbs as examples. Some very ingenfem 
distinctions between conjugations are provided. 
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~4z, and in the imperfect gives engenoullions, - tez Palsgrave, on 
the other hand, indicates that the yod may or may not be written, 
as we shall note 

Regarding other classes of verbs, we find in one of the earliest 
grammars # an indifference extending in both directions 

Pres Indio puniona, dormtona, dormei, 

Pres subj txegnont, vicgmons, atUone, veulhons, veulhcz, lutone, bevont 

At the other chronological extreme of this penod of indifference 
we find li8ons and Inez given as the subjunctive by Robert Estienne 
in 1540, although he indicates the yod in verbs where no inter¬ 
vocalic s is involved (domuons, recevions) Between these extremes 
Palsgrave and Du Guez provide some instructive examples 

Du Guez gives as the present indicative, veons , imperfect, 
vhons, and Beems possibly to indicate the yod by spelling the 
present subjunctive voiom That is, venous tnay indicate a pro¬ 
nunciation as of vfyon8 t corresponding to his indicative veons , 
since, after the latter part of the thirteenth century, the phonetic 
value of oi was frequently that of d in pdre today 9 

Palsgrave, 7 by giving for the indicative the forms dev6ns f 
dev6z t and for the subjunctive the forms doyidns, doyUz, seems 
to make the yod the outstanding distinction between the two 
moods, if we keep m mind the phonetic value of oi or oy {dtyons, 
dbyez) However, other examples from his work make it apparent 
that the insertion of i was not entirely necessary 

Pres, indio fuydns, fuySz, 

Pr«S subj fuyidne, but fvy&z 

* OonaU francoie pour briefmeni enlroduyr lee Anglou en la droit language 
du Pane et de pate la d'enUrur fait aue deepeneee de Johan Barton par plunturn 
bom c lore du language avandite Dated 1400 or before 1409 , according to 
Stengel 

1 Henn Estienne states that in his time one no longer dared to say Pran- 
but must say Frances {Langage frangote itahanie6 t Gen&ve [1578] p 22) 
The same movement is indicated m Geoffrey Tory's Champfieury (Pans, 
1529), folio XXXIII, v° 

7 We may assume that Palsgrave’s usage reflects Parisian usage m 1514, 
when he entered the university as a Cambridge graduate Even his rival, 
Du Gues, admits that he is “elegant” m French He does not hesitate to 
correct the examples which he draws from authors of the preceding period 
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Still another case shows that the insertion of t was orthograph- 
lcally, but not phonetically, an accident, when, with reference 
to the present subjunctive of dire , Palsgrave happens to write 

que je die, dies, dte, dvdns, dt£», dient, puttynge no consonant 
before tons and iez, except the fyret parson singular have one, as queje prhgm, 

prhQnet, prfrgne, prmgndm, pre\qrU» t prHgnenl (96) 

Here, orthograplucally, the % is conspicuously absent, as it is 
in his subjunctive vuetllons, although it reappears m his imperative 
vueilkom In other words, the yod was still indifferently repre¬ 
sented by Palsgrave in 1530, and to some extent by Robert 
Estienne in 1540 

In summary, three periods may be discerned in the works 
of the grammarians In the first, represented by Barton’s work 
at the opemng of the fifteenth century, i is either written or 
omitted, indifferently, in both moods In the second, which ends 
about the year 1540, t is either written or omitted, somewhat 
indifferently, in the subjunctive, and does not appear in the 
indicative In the third, that is, after 1540, 1 1 » no longer omitted 
m the subjunctive 

Bo it said, to the credit of the grammarians, that the indiffer¬ 
ence which we have noted in Palsgrave was longer-lived m the 
case of the writers We find it still at the close of the sixteenth 
century and the opening of the seventeenth Du Vatr provides 
these examples 

I^aisne* oroistre 1’un et l'autre j usque* k la moisson de peur que, voulant 

cueillir 1 Ivroye, vous n 'emportez le bon bled quant et quant (167), Quelle 
piti6, que nous ayons veu ces jours passes eeUe coquins de la viUe de Paris 
falre vente au Roy d’Espagne de la oouronne de France t et que nous 
voyorut mamtenant une autre espece de gens oonjurer et travaiiler jour et 
nuit pour ranverser les fondemens de I’Est&t I (123) 

The correction emporticz appears in the editions of 1606, 1625, 
and 1641, but voyms remains, and the reason why it was over¬ 
looked seems sufficiently obvious Malherbe corrects the omis¬ 
sion of i in the imperfect indicative of the same verb, when ho 
finds it in Des Portes 

D Si vous voye* mon cceur ainai que mon visage 
M Voyu* (Malh, IV, 367) ^ 
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Yet in his letters Malherbe himself displays a probably inadver¬ 
tent indifference 

(je) desire que voua en oyez bient6t (III, 97), il me ouffit que vous voyiez que 
je Buis votre aerviteur (III, 225), 11 me auffit que vous voyez quo ce n eat pas 
la parosse qui m’empdehe de vous fairo une plus longue lettre (III, 383) 

In earlier works examples of mdiffert nee are less rare, e g 
Pres indie devitt (Pad Futr, 215, 210), deviez (var P debmez) (Comm, 
II. 174), 

Proa subj bottom (Mont, III, 365), aymons (Catv, R C 767), sarhez 
(Rab O , 46 40), regardet (Marg, I, 12), 

Impera abrevtez (abbreviare) (Rab, P, 11-110) cf batUuz indie 
(bajulare) (idem, P 10^8), vous l aymtez if* servusz (optative) (Marg 1,69) 

These few examples indicate some of the problems involved in a 
study of the persistence of the subjunctive endings -one and ez 
A detailed examination of texts, at least within certain limits, 
becomes necessary For this purpose we have chosen Joinville, 
born in Hauto-Marne, Marguerite d’Angoul&ne, and Calvin, 
whose Institution appeared one >ear after Robert Fstienne's sub¬ 
junctive hsons and hsez 

The following table of forms, drawn from Jomville’s work, 
shows the great potential analogical influence of other verbal 
endings on those of the first and second persons plural of the 
present subjunctive 



Imp xndxc 

Cond 

Imp tub] 

Pres sub) 

Impera 

amer 

amiena 1 
(araiona) 

amenCs 

amuwiez 



donner 


donnens 
don rtf a 


donn6a 

donnea 

donni^s 

demourer 

demounts 


demouriaaiens 
(demo ur1990ns) 



garder 

gardiens 

(gardiona) 

gaidenens 

(garderiona) 


gardonB 

gardez 


cuidter 

culdiena 

(ouidlons) 

ouidi<$s 




cuidnSa 

(cuid£a) 

mangier 

tnaugiena 

(mongiona) 

mange mens 
(mangenona) 


mangiena 



* Forma in parentheses are not common to all manuscripts They are 
rejected by the editor 



510 


Newton S Bemenl 


Imp t ndte Cond Imp sub) Pres sub) Impcra 

envoi er envoieriens envoisaens envoiona 

(envoieriona) (envoiaon) 

atandre atendiena atendertens atendiamena atendfa 

(attendions) (attendenons) (attendiseion) (attendee) 


occirre 

occiona 


devoir 

deviena 

devenez 


(deviona) 

(devriez) 

avoir 

aviens 

avenena 


(aviona) 

(ariena) 

(anona) 

averifa 



(aun6a) 

eatre 

eetiens 


aler 

alkia 

iriens 

(inons) 



inez 

fair© 


feriena 

feri6a 

mettre 




poolr 

poviena 

(povions) 

pournene 

(pourriona) 

aavoir 


aauriena 

(sauriona) 

veoir 

veniens 

(venlon) 

venriens 

(vendriona) 

veoir 

volena 


voloir 

vouloir 

voliena 

vouliena 

(vouliona) 

vomena 

vourri&i 


euasiena 

ocoions 

(occion) 

mens 


(euaaiona) 

(aicms) 


euaaiea 

aifa 

ayfo 

fuaaiens 

»oi 6a 

ao!6a 

alismens 

alone 

alone 

(alliaona) 

alez 

ales 

(alisaiona) 


alfa 

feisaiena 

fa^one 

fayona 

(feiaaiona) 


feaons 

feiwifa 

faces 



facier 

faitea 

faitea 


metiens 

metona 

metona 

peuaaiez 

(mectiona) 

metiez 

puiseiens 



puiaaona 

(puiamona) 

puisnes 

puiaaiez 

•achiea 

saohies 

veniaeiens 

veignez 

(saches) 

venez 

vouaiaaiena 

voiena 

(volona) 

ve6s 

voyea 

vueillona 

ven6a 

(vouaisaone) 

vuelUes 
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A comparative examination of these forms reveals, as modem 
philologists have implied, the highly probable existence of the 
yod in the endings -ona and -cz in the spoken language long before 
it appears in orthography However, it reveals also the closer 
relationship between the subjunctive and the imperative than 
between the subjunctive and any other forms 

In Joinville's work there are fortj-two unquestionable occur¬ 
rences of -ons and ~ez or -Is (and including also -tes) as present 
subjunctive endings, twenty-eight of which occur in clauses de¬ 
pendent on volitional expressions (e g prier, commander) These 
occurrences involve the following forms 

gardons (132), lessons (112), prenong (93), tenons (287), metons (72), prions 
(72), vueiliona (207), famous (123), 

gardez (203,248), pensex (149), acoustume* (10), donnez (86), commanded (23 
241), atires (220), tourness (230), copex (141), veignex (155, perhaps veigniea 
as 384), tenex (117), retenez (59), metes (224), pries (187), vueillex (59), 
v6es (211), voyea (243), alea (150, 220), rales (162), 

donnas (33), chaclds (160) metes (10), atendts (230), deffend*'* (235), preigmk 
(135), puissfe (150, 220), 

faites (8, 29), dites (162, 178, 244) 

Each of these forms, excepting vexgnez amd preignls, is identical 
with an imperative form We find also imperatives, or optatives, 
ending in ~iez and iks vous tamfa (11), iaisi&M>oua (21), sachiez 
(163, 283) The Latin plural imperative (e g canlate chantet) t 
in fact, was not adopted in Old French, and although the singular 
was adopted (canta chante, vadc va), the subjunctive was em¬ 
ployed instead in some voibs (eg airs, aeies, saches), from the 
beginning of the literary period The opinion has long since 
been expressed that the plural imperative forms were " borrowed 
from the indicative, or perhaps from the old form of the subjunc¬ 
tive" (Brun, 1894, p 420) The reader will immediately evoke 
some modem plural forms In Joinville’s work we find a sixteenth- 
century copyist replacing an old imperative with a new one 

Et vous oommant que se les X mile livrea no sont pates, que vous lea 
facet paler (Hth-oent copyist), 

Jo vous oommande que si les due mille Uvres ns sont payees, que vous hw 
faicUt payer sans nulls faults (16th-cent copyist), (xxxii) 
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Or perhaps we should call it an optative or a subjunctive form, 
if there were a generalized distinction between these three forms 
in Jomville’s work In the singular, however, the imperative is 
more readily distinguishable from the subjunctive, so that the 
following example offers greater evidence of the passing of the 
paratactic form into hypotaxis 

je te prt que il te premgne piti6 de moy, et m'oste de ces guerres entre creations, 
et m otroze que je pubwe mourir en ton servlao (99) 

The editor corrects these forme, making them subjunctives 
otroies) and basing his correction on otroies m the passage quoted 
in note 11 For the present we merely call attention to the ex¬ 
pression of entreaty on which they depend, and pass on to the fact 
that the subjunctive and imperative forms frequently occur to¬ 
gether in constructions in which it is difficult to distinguish any 
dissimilarity between them as moods 

Lt voua rommandons que voua en ralez , et dedenu quinzainne voua eatie 
ci andre* et apportez au roy Uex lettres dont li roya so tieingne apaiez et 
que il voub en sache bon grei (162) • 

The change from paratactic to hypotactic construction is con¬ 
stantly and freely made 

Sire, il me semble que il lert bon que voue retenex , et face Von cner 
que (169 ), et (je) voua oomant que vout toumez vos voiles, et lour alone 

courre eus (230) 

Likewise, the manner of combining the third-person forms (later 
distinguished as optatives) with that of the first person (later an 
imperative) loaves no distinction between them 

(dont Diex nous gart par sa grace, ct nous meismea nous en gardonel ) (286) 

For the moment we leave Joinville, after quoting more fully 
to show his orthographical variability 

9 Arbitrarily ralez subjunctive, zous xcnlt optative, apportez imperative 
We also find que repeated je voua prt, sire, que cost enfant que voua aves 
avec voua, que voua le tones tousjoura par le poing (117), Je voua dementi 
que m , que voua me copes la teste (141) We shall later constdeittiie 
matter of “optative que ” 
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ne voufl loons-nous pas quo vous metei (224) raimbez nous de quant que 
nous avons, maw que vous ne nous meiiez li\ oft on met les murtners (230), 
pour co que (ufin quo) vous Uez (211), pour ce quo vous voyez (243) 
Liquiex Diex nous gart et nous otroit que nous lo pumont veoir face & face 
(288), Diex t* doint grace de faire sa volenttf toussjours si que tu et nous 
puvtnenn estre onsomblo aver li (var, ptussions) (200) gens et dcniers, 
par quoy vous puw«& (150), Pour ce que vous piusste* veoir que (208) 
Donquea vous gardes que vous ne failes ne ne dile& (8), Lt vous cora- 
mant que vous los face* paier (137), Dont nous vous loons devers nous 
que vous faciez ce que (224) 

There exists also another sort of variability Between the time 
of Jomville and the sixteenth century some verbs change conjuga¬ 
tions Some drop i from the stem (e g lessons subj , lessUs indie , 
112), but, on the other hand, a yod might distinguish the sub¬ 
junctive at one penod (e g ocz indie, lb), and yet become later 
an indicative or an imperative (oyez) In the sixteenth century 
this sort of variability is considerably decreased, but the question 
still involves phonology, orthography, and syntax 

In the Hcptamtron there are twenty-stven occurrences of the 
subjunctive endings -ons and cz (including also ~tes) They 
involve the following forms, after some of which we place other 
forms for companson 
prenons (II, 250), 

oblyons (II, 12) obliant (II, 150) obly^ (II, 208), oubheut (II, 142 mdic ), 
voyons (I, 48), 
veullons (III, 83), 
oetes (II, 127), 

gardea (I, 217) gardez (II, 130 irapera), 
regardea (I, 12) regardez (I, 32 impera ), 

touches (III, 69) caches (I, 226 impera), trachea (I, 119 unpem) %a 
chons (II, 83 impera), sqachions (III 92 subj ), 

pleuroa (II, 206), 

promettea (II, 80) voub promettea (III, 139 impera or opt) promettiez 
(I, 63 subj), mectez (III, 103 impera), mectiez (II, 247 subj) 
prenea (I, 230, III, 142) prenea (II, 16 impera), prenne (III, 42 subj) 
aprenne (II, 227 Indie ), suffise (III, 113 indie ), 
oyea (II, 206, III, 39), 

oroyex (HI, 198 ie suis content* que vous le croyez, not necessarily subj) 
croyea (I, 65 impera), 
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aoyez (II, 141 counted once only), 

craignez (II, 120) craignez (I, 71 indie), craigniez (I, 75 sub) ), daignisz 
(II, 56 subj), esloingmez (I, 58 subj), cralgnions (I, 04 subj), 

vueiltez (I, 18S), 
vetlles (vouloir) (III, 114), 

veulles (I, 96, III, 121) veulliez (III, 83 sub)), veulUmt (II, 10, 156), 
il veulle (II, 111 subj), veulle (III, 153 impera), 

voulez (III, 135) voulez (I, 12, III, 114 indio), voullea (II, 222 indie), 
voulie* (I, 112 subj), 

dictes (I, 230, II, 20, III, 12, 21, 138) dictes (I, 32, II, 86 indie), dictes 
(I, 63, 91, 104, II, 178, 260, Unpenu), je dy (II, 108 indio), je dye (II, 
110, III, 190 subj), dient (II, 78, 210 indie ), diaent (II, 156 indio ), 
disons (III, 29 indie ), fftison* (in, 62 indie ), fsiotes (II, 43, 200 im- 
pera ), lassie* (III, 200 subj) 

The Heptamtron is edited “d'aprds lea meilleurs manueents, 
respectant l'orthographe, bion qu'elle ne soit pas toujours uni- 
forme'' (I, 258), and so, since there arc twelve manuscripts m 
the Bibhothdque Nationale, our collection of forms is a composite 
one The work is also much longer than Jolnville's Hisloire de 
Saint Louts combined with his Credo and his Lettre d Louis X 
Despite these facta it offers a considerably smaller number of 
forma that resist phonetic explanation In half of the forms a 
yod is supplied in the stem The endings of these forms may 
exert some analogical influence on the orthography of the endings 
of other forms, but this influence is counterbalanced by the pres¬ 
ence of still other forms with endings in which t is wntten In the 
other half of the forms the yod might be assumed to be present 
in the pronunciation of prenons and prenez , in view of Joinville's 
and Palsgrave’s orthography, and m that of voulez , in view of the 
variants It might also be present in the pronunciation of touckez 
For the remaining cases we may resort to a syntactical explana¬ 
tion which might well apply to all cases 

This syntactical explanation involves demonstrating a lack 
of distinction between paratactio and hypotactio forms, or inde¬ 
pendent and dependent construction We may begin with direct 
and indirect quotations Three of the inconsistencies which igfcfct 
in the texts are 
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(1) An indirect quotation following a verb better suited to introduce a direct 
quotation Et 11 me diet comment je le s&voie, et je H diz quo je en cuidoie 
eetre certems (Jolnville, 10), 

(2) An indirect quotation inappropriately retaining the tense and occasionally 
a pronoun from the direct quotation Et h loa que aitost corame il venroit 
en Aore, que il li en $oimeingne (Jomvdle, 143), Et aussy elle leur dist (dixit) 
que Tun apr&s l’autre veu\Ue prendre son pt&ieir de moy (Marg , I, 63), 

(3) A direct quotation Introduced by the conjunction que, or the passing of 
the forms of the direct quotation into the dependent clause of the indirect 
quotation, as in Marg, I, 63, above lore redist U viex hons que “done ne 
vous devez vous mie plaindre ” Et apr&s nous dist que “ se votre Diex 
avoit eu pooir de ” (Joinyille, 280), lo gentil homme ne scout que dire 
& eon compere smon que le mauvais gareon que nous ouydions tromper le 
nous a bien randu (Marg, III, 60) 

Continuing this demonstration we quote from the HeptarrUron 
four sets of examples illustrating the passing of the new impera¬ 
tive (or old subjunctive) (first set) mto dependent construction 
(fourth set) 

(1) le vous prie recepvez mon conaeil (I, 12) f le vous aupplie, mes dames, 
regardes quel mal (I, 32), le vous prie, mes dames, pensez si (I, 65) 
le vous prie, dictes moy (I, 91), Mon aroy, ie vous pne, reeiouyeeez vous 
(I, 93), Ie vous prie, dist Amadour, dictes moy (I, 104), ie vous prio 
caches vous (I, 226), Ie vous pne, dist Knnasuitte, prenez ma place & nous 
raoomptes (II, 16), ie vous supphe, si vous n avez voiunt6 d’ayraer par 
faictement, ne vous pensez powet diseimuler (II, 19), Or ic vous pne, dist 
Saffredent, laissons ceste dispute (II, 134), Ie vous prie, dist Nomerfide, 
laissons 1& (II, 147), Ie vous prye, dist Ennasuite, dictes moy (II 
178), Ie vous pne, dictes (11,260), Ie vous pne, ma dame, dist Dagoucm 
prenez ma place k le nous dictes (III, 149), ie vous supplye, mectea le h 
serment (III, 193), 

(2) ie vous prie compter , & gardes vous de (II, 130), 

(3) vous pnant que mcontinaat que vous sere* party d'avecq moy vous en 
allies & travere le chimin, k vous gardes que ceulx qui sont Icy ne vous voient 
(I, 217), vous pri&nt que si vous voulez que ie continue l'affection que 10 vous 
porte, ostea non seullement la voluntd m&is (II, 127), ie vous commande 
que vous ne pleures poinct k oyes ce que le feray (II, 206), 

(4) Ie vous supplie, ma dame, diet Geburon, s’il est ainsi que vous prenez ma 

r k que vous le dictes (I, 230), vous priant que vous k moy oblyons 
12), vous suppliant, Monseigneur, que doresnavant vous he cralgnez 
vous adreseer aux (II, 129), Ie vous prye, dist Simontault, que vous nous 
le dictes (III, 12), ie vous requiem que si vous en avez le momdre sentiment 
de soupson qui puisee eetre, que vous le me dictes (III, 21), Ie vous sbpplic, 
mes dames, que voules garder que Ton ne touche poinct & mon honneur (III, 
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135) ic voub supplie, si vous slaves quetqu’unc autant & Thonneur de quelque 
dame que vous la nous veullez dire (I, 96), Ie vous prie diat Longarine, quc 
vous prcncz ma place (III, 142) 

From a comparison of these examples it appears probable that 
the retention of the imperative forms, which occurs especially 
after verbs of entreaty, created an analogy which delayed the 
general introduction of i in tho first and second plural endings 
of the present subjunctive, although % does occur after the same 
expressions in the Ileptamtron 

Ie vous supplie, dist il, que vous me donniez (I, 92), Ie vous prie que & son 
example nous domonons victorieuses de nous mesmes (III, 263), or ie vous 
prie, dist Parlamente que vous nous la comptiez (II, 206), ie vous prie 
que vous nous le veuUlcz dire (III, 83) 

The employment in dependent construction of the same forms 
that occur m independent construction implies that a complete 
and invariable set of hypolactic forms, including those of the 
first and second persons plural, has not yet been adopted Conse¬ 
quently, we might expect not only the imperative in place of the 
subjunctive, but also the reverse, which we may call an optative 
or a paratactic subjunctive 

Et Dieu vous dotni grace, ma dame, de continuer l’honnesteW qu’U a mise en 
vostre cueur, A congnoissant que tout bien vient de luy, vous Yaymtes A 
servtet mieulx que vous n’avea aocoustum6 (I, 58) 

Compare the imperative form in similar circumstances Madame, ie voys 
faire ung beau compte, mais vous me promeetet quo vous n’en parlerez poinct 
(III, 139) 

Compare the subjunctive, with but little, if any, difference m force ie vous 
donne congt d'y coucher sons en avoir scrupule, mais que (pourvu que) vous 
me promeitez deux chosee (II, 80) 

As our examples have shown, there is little distinction in usage 
between the old optative and the two forms which issue from it 
the imperative and the subjunctive, the latter of which terms 
dates from the sixteenth century In the new conjugation there 
will be a distinction of a general class of dependent verb forms 
having que before them In the HeptanUron this distinctive que 
is not yet generally employed Our contention that imperativj#Ar 
paratactic forms are earned over into hypotaxis is borne out by 
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the fact that they disappear from hypotaxis in proportion as this 
distinctive or “optative” que becomes established, that is, con¬ 
temporaneously with the recognition of a set of hypotactic or 
dependent forms 

Up to this time we find que before the optative generally only 
in indirect quotations 

Et je U die que par male avanture en peust-il parler (Jomville, 167 cf Ce soit 
par male avanture, 232), la fille luy dist que Dieu fust loitf du tout 
(Marg, I, 122 i e lui dit * Dieu suit lou7! ) 

1 rue optative que is rare (e g Chr , 3996) Ritchie 10 notes a rare 
and epic usage at the beginnings of the chansons de geste of the 
twelfth century (eg Oiez, seignor, que Deus vos seit atdanz!) 
He is of the opinion that this que is hardly distinguishable primarily 
from que employed with the force of afin que (cf car, que on le 
sache, tant y sont avenu de grans fais que , Froiss, 
II, 2) In Commynes’ Mhmires we have noted but a single exam¬ 
ple (I, 219) In JomviUe’s work u there are three examples, two 
of which may be entirely matters of punctuation I he third, if 
we compare the examples of direct and indirect quotations from 
his work, given above, may likewise be a matter of punctuation, 
besides occurring in a chapter which may have been taken from 
Geoffroy de Beaulieu It is the only true example 

Et o'est grans honte au royaume do France, et au roy quant it le suoffre que 
ft peine puet 1 on parler que on ne die “ Owe dyablea y ait part 1 (247) 

In contrast, there are forty-eight examples in which the optative 
is not preceded by que t e g 

(ft cm Diex bone merci face!) (6), (dont Diex le gartl) (58), Si m alst Diex, 
sire, fis-je, oyl (154), y preingne garde It roys (15), vieingnent avant It clerc 
et 11 prov&re (45), Ainsi soles tu maudis, oomme (89), ne vous desplaise 
(289), devant lou malade fayons lire le romant qut devise et enseigne lea 
poinz de noetre foi (288), pour Dieu alone ft a us (190) 

10 Recherches sur la syntax* de la conjonciton « que » dans l ann.cn Francois 
(Champion, Pans, 1907), p 56 

u Et en la fin, trfte-doua fix, que tu faces messes chanter pour m’ume <*t 
oroieona dire par tout ton royaume, et que tu m'otroioe especial part et 
planiftre en touz lea biens que tu ferae Biaus chiers fix, je te doing toutes les 
ben6iasons que boos pftres puet donner ft fil (266) 
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In the Heptamtron, as we have implied, optative que is not 
yet established There are twenty-nine cases in which it is 
absent and one in which it is present, e g 

i 

Pleut & Dieu (I, 16), Dieu vous veulle amender (I, 70), Madame, prou vous 
face (II, 19), Or vienne doncquee oe quM en adviendra (I, 179), A eela ne 
tierme (II, 138), A to us lea diables soye* voua donn6 (II, 141), Ne voua 
deplaise, ma dame (III, 92), la it Dieu ne pl&iae (III, 98) 

Que & touB les diablea soyt la villaine qui (III, 35) 

After the Heptamfron the change is almost abrupt, except m 
poetry 12 In the first two hundred pages of Des Perier’a work 
que is omitted eighteen times and employed fourteen times In 
Rabelais the proportion is higher on the side of omission Then, 
m later authors, the pure optative without que begins to lose 
the imperative force which it possessed in the twelfth century, 
and becomes stereotyped, the subject being almost invariably 
dieu or diable In Calvin’s Institution optative que is omitted 
in forty-one examples and employed in one hundred and seventy- 
eight Among them may be noted some modem subjunctive and 
imperative forms 

Voisent main tenant nos adversaires, et s’arrestent en cea masques exteneurea 
(XXXIII), Le Seigneur Roy de Roys vuellle establir ton Throsne en justice 
(XLII), quand nous verrons aucuns en povret6 nous oommuniquions h leur 
indigence, et soulagions leur necessity par nostre abond&nce (160), Ayons 
(counted 9nce only) done cela devent les yeux (468), Nous aucontraire ayons 
souvenanoe, que (069), Pourtant il nous soit certain, que (575), II 
leur soit en brief reepondu, que (566), la crainte de Dieu soit sur vous et 
regardes de fturc ootnme il appartient (758) 

Que oeete raige soit loing de noue (60), Qu’il ne m’ad vienne point que 

(779), Que nous ayons done cela pour certain, que (176), Et que nous 
n’ayons point hont© dMgnorer (468), Et que nous soyons (468), qu'il* 
me respondent (XXXIII) 

In the Institution, a considerable work of some three hundred 
and fifty thousand or more words, there are forty-two occurrences 
of the subjunctive ending -ons and one of the subjunctive end¬ 
ing -«2 The disproportion is without significance, since Calvin 

u In Ronaard, for example, que is omitted approximately twenty 
as often as it is employed. 
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rarely employs the second person plural These occurrences in¬ 
volve the fonns below Some comparisons are provided 

ayons (counted once only) (XXIX), 
eraployons (154, 167), 
croyons (265, 641), 

voyona (269) voyons (756 Impera ), voions (784 indie ), 

veuillons (23, 32, 51, 50, 80, 90, 278, 374, 414, 012 762) veuillions (47, 249, 
469 subj), ailheurs (523), allleurs (519), veuillont (449 subj), veulent 
(314 640 subj), voulons (30 indie ), 

travailions (197) failhons (187 Indio), 

coraplaignons (VII) craignlons (196 257, 514 sub)), aaslgmons (484 
subj ), oonjomgnions (99 subj ), 

testifions (601) testifio (614 indie ), 
oublions (022), 

glorlfions (645) glorifions (816 mritc ), so glorifiera (821), 
prions (795), 
magnifions (819), 

jugoons (297), jugions (669 subj), oultragions (781 subj ), 

acquiesceons (145) acquiesceons (145 indie), acquiesoiona (61 i subj) 
acquiesoer (299), acquiesaant (439), oommenceons (146 indie ), 

jouyssons (184), 

obeyasons (731) obeuwions (745 subj), 
oongnoyesona (206), 

oongnoissonB (822) congnoissions (802 subj ), 
recongnotssons (214) recongnolsslons (527, 819 subj ), 
scachons (224), 

cerchons (373) oerohions (383 subj), 
mesprlsons (506) mesprisions (646 subj), 
raohetons (658) mettions (506 subj), 
descendons (4) rendions (795 subj), 

(viv)ons (590), 
souffrons (708), 

demons (815) esperiona (299 indie), 
tombons (644), 

aymons (767) aymions (795 subj), 

offenses (742) reprenea (279 impera ), reputes (279 impera ) 



520 


Newton S Bement 


Calvin's indirect quotations do not display the peculiarities which 
we have noted by example in the earlier works, nor does his work 
offer the same opportunities for showing the persistence of im¬ 
perative forms in subjunctive clauses 

Je voua admonnesto, gardes voua d Antechnst (XXXI), Le commanderaent 
de Dieu est, que voua n offenaez point vos freres mfirmes (742) 

Voyons done (756), il n est ja meatier que nous voyona (269) 

A glance at the list of forms above discloses that the majority 
may be grouped phonetically into a very few classes and that, 
orthographically, the forms having a yod in the stem (y, i t ZZ, gn) 
now constitute the mam analogical influence deterring the uni¬ 
versal employment of % in the subjunctive endings The remaining 
cases appear to be traceable, in a degree at least, to erratic or¬ 
thography Both this and the influence of analogy are evident 
in examples 

l’ordre requiert, que nous melums cello de Dieu premierement puis apres que 
nous descendons k 1 autre (3), quand li enseigne (volitional) que nous travail - 
Ions pour nostre salut avec crainte et tremblement il ne demande autre chose, 
ernon quo nous accouitutmons de (197), tellement que (purpose) non 
soulement nous esltmtons Dieu tout puissant maia que nous le recongnoueons 
comme eeluy qui (214), il n'est ja mestier que nous voyons une Eglise k 
l’ceil ou que la tnuehbons & la main (269), le decret de Dieu ne nous empesche 
point, que nous pourvoyons & nous et mettwns ordro & nor affaires (506), 
Malntenant il appert, quel est nostro devoir Si le Seigneur nous a bailM 
nostre vie on garde, quo nous la conservtons e il nous off re lea remedes, 
quo nous netles metpnaons point (506) A fin que par nostre confession nous le 
glartfions et par nostre example, ezhorttons (645), il dit (volitional) 
que nous gardtons la liberty et que nous ne souffrons point d’estre aasuli- 
jectls (708), Car ceste est sa volunty etemelle et immuable qu’U suit honord 
de nous tous et que nous nous aymons mutuellement l’un l’autre (767), 
II n’y a quo cesfce voye, par laquelie on puisse parvenir h ce qui est non seals- 
ment difficile k la nature humaine, mals du tout repugnant k scavoir, que nous 
aymions ceux qui nous liayssent, que nous rendxons le bien pour le mal que 
nous prions pour ceux qui meedisent de nous (795), tellement neantmoins 
que (purpose) nous desirous tousjours nostre mort, et la msd%tton(s) asaiduelle- 
ment (815), & fin que nous recongtunssums l'autheur, et magntjlons sa be¬ 
nignity (819) 

To recapitulate, we have noted through examples (1) the 
primary subjunctive endings -on* and -ez, (2) the mfluenojf 
producing the secondary subjunctive endings -ions and -iez, 
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(3) the persistence of the primary ending* m the so-called im¬ 
perative forms, (4) the further persistence of these primary endmgs 
in subjunctive clauses, owing to the imperative forms' passing 
from parataxis into hypotaxis, (5) the earlier failure to dis¬ 
tinguish between forms in direct and indirect quotations, (6) the 
phonetic explanations frequently applicable, at all stages, (7) the 
final stage of the persistence of -ons and -ez as subjunctive endmgs, 
when they become attributable either to a yod in the stem of 
the form or to erratic orthography 

We may now add the opinion that, from a syntactical view¬ 
point, the final adoption of the t ndings -ions and -^icz is not 
attributable to an intention to differentiate between indicative 
and subjunctive moods, but between imperative and subjunctive 
moods, in accordance with the change from parataxis to hypotaxis 
This opinion is substantiated by the fact that the differentiation 
is accompanied contemporaneously by a change to the generalized 
employment of optative orh>potactic que, and that thereafter in 
prose only a few old stereotyped cases of optatives without que 
remain in usage Ihe modemly so-called imperative forms were 
left isolated and distinguishable when the endmgs -urns and ~iez 
were adopted in hypotactic construction, but not in parataxis 

The distinction of this imperative form came about through 
the syntactical development of the language and the attendant 
refinements leading to (1) the distinguishing of indirect from 
direct quotations, and the distinguishing of special imperative 
or direct forms from dependent or indirect forms, that is, the 
distinguishing of dependent from independent construction, by 
the employment of distinctive verb forms in addition to a distinc¬ 
tion m sentence structure, (2) the distinguishing of the conjunction 
que as a sign of dependent construction, and its employment even 
where no main verb preceded, as a syntactical symbol of a de¬ 
pendent or subjunctive form 

We may say that there are three stages of linguistic develop¬ 
ment corresponding to our authors (1) There is established the 
habit of employing the same forms m both independent con¬ 
struction (optative or imperative forms) and dependent construc¬ 
tion (optative or subjunctive forms), since these forms are so 
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frequently identical (Joinville), (2) The imperative forms (first 
and second persons, but not third) become distinguished from the 
subjunctive forms in the majority of verbs, but the syntactical 
habit persists, especially after verbs of entreaty, and we find the 
new imperative form in dependent clauses (Marg), (3) The dis¬ 
tinction of the new imperative forms from the new subjunctive 
forms becomes generalized, but its orthographical representation 
is still hindered by phonetic obstacles (Calvin) 

So far as a moderate amount of research has enabled us to 
judge of the matter, the sixteenth-century tendency to re-Latmize 
orthography and the contrary tendency to simplify orthography 
on a phonetic basis, which was championed by one small school 
of grammarians and opposed by another, was without noteworthy 
effect on the present question 

UmvimsiTY os’ Michigan 
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THE AMERICAN SCHOLAR 
TWO VIEWS 

AIBERT H MARCKWARDI 

O F THE many commencement addresses and Phi Beta Kappa 
orations which were delivered before towb of forbearing 
students during the fourth decade of the nineteenth century, at 
least two, with titles stnking for their similarity, subsequently 
found their way into print The earlier of these, The Advantages 
and the Dangers of the American Scholar, 1 was given by Gulian 
Crommelm Verplanck, on July 26, 1836, the day preceding the 
commencement exercises, at Union College, Schenectady, New 
York Ralph Waldo Emerson gave the second address, The 
American Scholar , 2 a little more than thirteen months later, Au¬ 
gust 31,1837, at the annual meeting of the Cambridge chapter of 
Phi Beta Kappa 

Verplanck, although now little known, presumably had the 
greater reputation at the time the addresses were delivered A 
brief outline of his career up to this point will reveal the many 
interests and abilities of the man Bom in 1786, he was a man 
of fifty at the time of his address, and Emerson’s senior by seven¬ 
teen years Like Irving, he prepared for law in the office of 
Josiah Ogden Hoffman, but the years 1821-25 found him occupy¬ 
ing the chair of Christian Evidences and Moral Sciences at the 
New York Protestant Episcopal General Theological Seminary, 
and the author of a treatise on the evidences of Christianity 3 
The next eight years, 1825-33, he spent in Washington a* a 

1 Verplanck, G C, Thb Advantages and the Dangers of the American 
Scholar (Wiley and Long, New York, 1836) This address was overlooked m 
the list of published orations, addresses, and poems delivered or read before 
the college and its societies included in the Historical Sketch of Union College , 
prepared under the auspices of the Bureau of Education in 1876 
* Emerson, R W, The American Scholar (Monroe, Boston, 1837) 

* Verplanck, G C, Bssays on the Nature and Uses of the Various Evidences 
of Revealed Migxon (C Wiley, New York, 1824) 
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member of the House of Representatives Here, as a member and 
later as chairman of the Committee on Ways and Means, he 
employed himself principally with the always difficult tariff 
problem The crowning achievement of his congressional career 
was the enactment of a new copyright law giving additional 
security to the property of authors and artists in their works, 
more than doubling the term of legal protection to them, besides 
simplifying the law in various respects As a man of letters, he 
was contemporary with the Irvings, Gouverneur Kemble, and 
Paulding Early in his career he wrote in pamphlet form the 
Letters of Abimilech Coody , Ladies ’ Shoemaker, directed for the 
most part against De Witt Clinton and precipitating a sporadic 
and inconsequential literary warfare “Tins war/ 7 says Bryant, 
“was closed by the publication of The Buektail Bards , as the little 
volume is called, which contains The State Triumvirate , 4 a Political 
Tale, and The Epistles of Bicvet Major Pindar Puff” 6 The last- 
named volume, however, is anonymous, and Verplanck may have 
written it with Rudolph Bunner, a scholar and man of wit, and 
possibly with John Duer, a colleague in the law In the years 
1828-30 he collaborated with Bryant and Robert C Sands in 
The Talisman, one of the most praiseworthy of our early literary 
annuals In 1833 a volume of his collected speeches appeared 6 
Later he was to undertake the arduous task of editing the Harper's 
Shakespeare of 1844 47 

1 he'seventy-seven graduates of Union College, then, saw 

4 The State Triumvirate, a Political Tale and the Epistles of Brevet Major 
Pindar Puff (New York, 1819) 

1 Bryant, W C, “A Discourse on the Life Character, and Writings of 
Guhan Crommelin Verplanck ” The New York Historical Society (New York, 
1870), p 18 The title which Bryant gives the book is taken from the Pro¬ 
legomena of the little volume, purporting to have been written by a Scnblerua 
Busby The State Tnunwtraie, p 3, says “ Gentle and Eight Learned Reader, 
Behold, I present to thee a complete and not inelegant edition of all the opera 
minora of Poetae Bucktwhoi, being the works of the Buektail Bards ” 
For a long time the anti-Clinton faction in New York called themselves 
“Bucktails,” the name arising from the Insignia of the Tammany Society, a 
portion of the tail of a deer, worn in the hate of the members. The book 
itself however, bears the title The State Triumwrate 

* Verplanck, G C, Discourses and Addressee on Subjects of Ammean 
History^ Arts, and Literature (J and J Harper, New York, 1833) 
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before them a sturdy Knickerbocker in the middle of a highly 
varied and by no means unsuccessful career, but the Cambridge 
men were confronted, to use the words of Bliss Perry, by a “tall, 
thin man of thirty-four," for whom “illness and private sorrow 
had been added to professional chagrin," and who “had settled 
down m Concord to make a scanty living by lecturing and occa¬ 
sional preaching " 7 The subsequent history of the Emerson 
address is well known Five hundred copies of the printed edition 
were sold in less than a month, whereas most of the original issue 
of Nature lay untouched upon the bookseller’s shelves Carlyle 
felt that he had heard a “man’s voice" in the distant West, and 
Holmes was later to had the speech as our “Intellectual Declara¬ 
tion of Independence " 8 Although the latter description is con¬ 
sidered at present to bo somewhat inexact and unduly extravagant, 
The American Scholar has remained, nevertheless, one of Fmer- 
son’a best-known and best-loved essays Verplanck’s discourse 
is read only by “meek young men in libraries " 

One of the questions that naturally arise at the very outset 
of this discussion is whether or not Emerson knew of Verplanck 
or of his address at Schenectady There seems to be no mention 
of Verplanck in Emerson’s Journals until 1854, when he was 
included in a list of guests to be invited to the Shakespeare Cen¬ 
tennial program of the Saturday Club* His name does not 
appear on the list of guests present at this occasion, 10 nor does 
Emerson record a written reply to the invitation However, the 
Journals do indicate that Emerson was m New York in 1834, 
from October 18 to November 5, that he was paying close atten¬ 
tion to the political situation and the fall elections, and that, 

7 Perry, B , “Emerson’s Most Famous Speech," The Pratsc of Folly and 
Other Papers (Houghton Mifflin Company, Boston, 1923), pp 89-92 Ihia 
essay gives some idea of the number of times the subject of American 
scholarship bad been treated by commencement speakers at Harvard alone 

• Holmes, 0 W , Halph Waldo Emerson (Houghton, Mifflin and Co, 
Boston, 1886), p 116 

1 Emerson, E W, and Forbes, W E , Emerson’s Journal* (Houghton, 
Mifflin and Co» Boston, 1910), X 21, April, 1864 

w Emerson, E W, The Early Veer* of the Saturday Club (Houghton, 
Mifflin and Co , Boston 1918), p 339 The list mentioned above was furnished 
to B W Emerson by Mrs James T Fields and is believed to be correct 
except for the omission of Cabot's name 
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among other speakers, he heard Philip Hone, a wealthy business 
man and Whig leader, who was at least a political friend of 
X erplanck’s n At this time Verplanck, recently returned from 
Washington, was acclaimed on all sides for his success with the 
copyright law, an accomplishment which must have interested 
Emerson He had been nominated for mayor by the Whigs the 
previous spring and had been defeated only after a stirnng con¬ 
test Thus in view of the close attention he gave to the fall 
campaign, it scarcely seems that Emerson could not have heard 
of Verplanck 1 he two men may even have met, but there is not 
the least ground to suspect that Emerson knew of the Union 
College discourse, or that he was at all influenced in his own 
address by the older man 

To make such a claim is far from the purpose of this paper, 
yet the similarity of subject matter and the proximity in point of 
time of the two addn sses does invite a comparison of the ideas 
contained therein Moreover, the speakers afford an engaging 
contrast in personality, which is heightened by a complete reversal 
of their contemporary and their present reputations Did thft (f 
two men see American scholarship beset with the same danger#' 1 
and pitfalls? Did they advocate the same remedies? What is 
there about Emerson’s essay which has given it a permanent 
place in American literature while Verplanck’s has been consigned 
to a dusty oblivion? 

This type of comparison may best be made here by following 
the outlines of Verplanck’s address, since Emerson’s simple and 
concise plan is familiar to most readers and easily kept m mind 
Emerson begins by defining the scholar as Man Thinking, he 
then designates the three major influences upon him as Nature, 
The Past, and Action, finally, he specifies tho duties of the scholar 
and closes with a glance at the contemporary situation The 
broad outlines of Verplanck’s discourse are indicated by its com¬ 
plete title First of all the “blessings and advantages” of the 
American Scholar are considered, next, “their accompanying 
dangers,” and finally, “their attendant duties 

11 Emerson* s Journals, III 850-359 

w Verplanck, American Scholar, p 8 
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There la little in Emerson 'b oration to correspond to the first 
of Verplanck's three divisions Where bmcrson acidly describes 
the public mind of his own time as a “sluggard intellect ” con¬ 
cerned with nothing better than exertions of mechanical skill, 
“too busy to give to letters any more,” 13 \erplanck cheerfully 
asserts “We all know and feel that everything in the conditions 
and prospects of our country tends to excite and maintain a bold 
and stirring activity of thought and action throughout the whole 
community ” M He views improvements calculated to rdtee the 
physical standard of living with less apprehension than does 
Emerson and seems not to feel with hun that these matters may 
easily assume a momentary importance greater than they deserve 
and that they may detract the scholar's attention from more 
fundamental objects The graduates of Union College were told 
to rejoice because, “With us, commerce, arts, agriculture, enter¬ 
prise, adventure, ambition, are crowding and hurrying every man 
forward Our past is but brief, we can scarcely be said to have a 
present we are all pressing and hastening forward to some 
better future No single mind can well resist the general impulse 
1 he momentum of the whole mass of society, composed of myriads 
of living forces is upon each individual, and he flies forward with 
accelerated velocity, without any power over his own motion 
than that of tho direction of its course The universal ardor is 
contagious, and we all rush into the throng of life, and are swept 
along by its broad resistless current ” 15 

Secure in his optimistic view of contemporary conditions, 
Verplanck continues in much the same tone Books, newspapers, 

u Emerson, R W , “The American Scholar,” The Complete Works of 
Ralph Waldo Emerson (Centenary ed , Boston, 1903), I 81 All future 
references will be to this edition of Emerson’s works 

14 Verplanok, op c»f, p 9 In his seoond Phi Beta Kappa address,' The 
Progress of Culture,” delivered m 1867, Emerson, like Verplanck views the 
situation more optimistically “Was ever such coincidence of advantages in 
tame and place as m America today?” Works, VIII 207 

11 Verplanck, op ett , p 10 Cf Emersons Journals , IV 86, Sept 13, 
1836 “What age was not dull? When were not the majority wicked? or 
what progress was ever made by society? Society is always flat and foolish 
The only progress ever known was or the individual ” See also IV 158, 
Nov 28, 1836 “ I see plainly the fact that there is no progress of the race, 
that the progress is of individuals.” 
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and magazines scattered throughout the land disseminate the 
acquisitions of learning, particularly science, removing the latter 
from its lofty pedeslal and making it “an exalted and munificent 
benefactor constantly and profusely contributing to our welfare 
and happiness” As a result, there are “here no prejudices in 
favor of time honored usages strong enough to resist the 
advance of scientific improvement or wise innovation ” 19 He 
admits the possibility that the utilitarian attitude toward scholar¬ 
ship prevalent in this country may result in retrogression in 
some of the more abstruse and subtle forms of intellectual en¬ 
deavor “If we must lose them, let us be content, and the more 
so, because their deprivation is more than compensated by 
countervailing benefits resulting from the same cause Suoh 
acquirements or accomplishments cannot flourish here, because 
they require the devotion of the whole man to their service, whilst 
the American man of letters is incessantly called off from any 
single inquiry, and allured or compelled to try his ability in every 
variety of human occupation ” 17 In a certain sense this statement 
may be interpreted as an Apologia pro Vila Sua t since Verplanck 
himself, as the foregoing sketch of his life plainly indicates, wu 
constantly tempted “to try his ability m every variety of human 
occupation ” 

This trend of thought leads Verplanck in his next step to come 
to a conclusion similar to one of Emerson's, although for a wholly 
different reason “No man of informed mmd can with us exclude 
the surrounding world, no professional student or practi¬ 
tioner can remain the mere man of books ” 17 To illustrate his 
contention, Verplanck points to the great men of antiquity, none 
of them solitary scholars lt contented with the half wisdom 
of books alone”, he further mentions Bacon, Franklin, Spenser, 
Shakespeare, Scott, Milton, Da Vinci, and Michelangelo as men 
of mixed pursuits, of familiar intercourse with actual life 

All of this, of course, bears some similarity to Emerson's dis¬ 
cussion of Action as an influence upon the scholar He declares 
“I do not see how any man can afford, for the sake of his nerves 
and his nap to spare any action in which he can partake 
» Verplanck, American Scholar, pp 16-17 17 Ibul, p 21 
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The true scholar grudges every opportunity of action past by, as 
a loss of power ” 18 

Verplanck closes his discussion of the conditions propitious to 
scholarship by pointing out that the innumerable shades of 
opinion held in this country upon religion, politics, literature, 
and other matters of momentous import habituate men to exercise 
independent judgment Ihe absence of hereditary rank and 
literary patronage frees the intellect from undesirable bonds of 
servitude 19 Throughout the whole first portion of the addrtss 
Verplanck expresses a confidence in the public mind that b mtrson 
docs not seem to have felt at this time, no matter what his views 
regarding the ultimate possibilities of human achicvment may 
have been 

It is when Verplanck turns to the dangers confronting Amer¬ 
ican scholarship that we feel a closer kinship between the vuws 
of the two men The first danger seen by Verplanck is “ that of 
a conceited smattering superficiality in consequence of that very 
universality of occupation and inquiry which seems, in other re¬ 
spects, so propitious to ihe formation of a sound, comprehensive 
understanding It shows itself in the capacity of talking 

fluently upon all things, and of doing everything badly It 

nourishes and sustains itself upon compends, abridgments, ex¬ 
tracts, and all other convenient subsidia of improved educa¬ 
tion You may trace it by the small pedantry that commonly 

accompanies half knowledge ” 20 Although Emerson says little 
directly concerned with superficiality, his strictures upon the in¬ 
activity of the public mmd, 21 his caution against pedantry when 
he speaks of books as an influence on the scholar, and, above all, 
his remark that it is the duty of the scholar never to defer to 
the popular cry, 28 are eloquent revelations of his feelings on the 
subject He expressed himself even more clearly in a cryptic 
sentence from his Journal some four years previous to this address 
11 In this world if a man sits down to think, he is immediately 
asked if he has a headachef *' 38 


11 Emerson, IPorfcs, I 05 18 Verplanck, op cti , pp 27-40 

M Ibid , pp 41-42 81 Emerson, Work*, 1 81, 87, 114 

M Ibtd,, I 101 # Smerton’* Journal*, III 207 Sept 10,1833 
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Although the prosperity of the country is a condition gener¬ 
ally favorable to the welfare of the American scholar, Verplanck 
acknowledges that the manifold opportuneles to gam sudden 
wealth or political power often tempt the ambitious youth to 
look with disgust upon the slow returns of regular labor, whether 
m study or m business u This leads to another consequence which 
he is inclined to admit only in part, ‘‘that in America the practical 
and profitable swallow up every thought, that fancy withers, art 
languishes, taste expires, the mmd looks only to the material 
and mechanical, and loses its capacity for the ideal and the 
abstract, the sensuous is vigorous, the pure reason is torpid and 
blind ” 25 Emerson, too, sees this country possessing a mmd which, 
“taught to aim at low objects, eats upon itself,” M slow to open 
to the “incursions of Reason ” 27 But nowhere does Verplanck 
attain the vindictiveness of Emerson, who calls upon the scholar 
to “resist the vulgar prosperity that retrogrades ever to bar¬ 
barism,” 28 and who complains that public and private avarice 
make the air we breathe thick and flat 22 On the other hand, 
Verplanck seems somewhat of an economic opportunist, assuring 
the scholar that, although the unfriendly task of observation is 
his, it need not necessarily be an unpaid one “I am far from 
advising a timid abstinence from any creditable or honest under¬ 
taking that may offer strong inducements to enter upon it ” w 

In the next of the penis to scholarship as soen by Verplanck, 
there is again a strong similarity between the ideas of the two men 
Almost at the very beginning of his address Emerson declares 
“Our day of dependence, our long apprenticeship to the learning 
of other lands draws to a close The millions that around us are 
rushing into life, cannot always be fed on the sere remains of 
foreign harvests Events, actions arise that must be sung, that 
will sing themselves” 21 At the close he reiterates “We have 
listened too long to the courtly muses of Europe The spirit of 

u Verplanck, American Scholar , p 44. 

* Ibid , p 47 He admits only that "to this [materialism] there are 
stronger temptations than in other countries." 

M Emerson, Works, I 114 

17 I bud , I 89 ** Ibid , I 101 » Ibid , 1 114 

tt Verplanck, op ctl, p 46 * Emerson, Works , I 81-^83 
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the American freeman is suspected to be timid, imitative, tame ” 32 
Likewise Verplanck decnes the student, “familiarized from youth 
with the glories and beauties of European literature,” who “is 
early fired to imitate or to rival its excellence, though the exploits 
and projects he forms be incongruous with the state and tnst< of 
his country ” M He pictures the embryo author projecting epics, 
the artist designing Raphael-like historical compositions, and the 
orator striving to rival Pitt, all of them unable to realize thur 
dreams because their genius is imitative rather than original 
Thus they become misogynist ic and anti-repubhcan He points to 
Joseph Dennie as an example of the man of talent who knew the 
contempt of his countrymen because he chose to imitate rather 
than to create, and bids the student heed the warning of his grt it 
and single error 

Verplanck finally cautions the graduates of Union College 
against the dilatory effects of slavish devotion to the spirit and 
ideals of partisanship He assigns the rise of this evil to majority 
rule “Connected with all this,” he says, “and as a most essential 
ingredient in the system, a bitter spirit of intolerance is nursed up, 
unjust to the motives of adversaries, degrading to public men, 
and engendering narrow jealousies among the people I 

have even feared that this spirit of intolerance and dictation was 
extending itself from the political into the social and religious 
world ” 34 In contrast to Verplanck's urbane and somewhat eva¬ 
sive manner, Emerson treats the matter of party adherence with 
his characteristic courage and brevity “Is it not the chief dis¬ 
grace in the world not to be an unit, — not to be reckoned one 
character, — not to yield that peculiar fruit which each man was 
created to bear, but to be reckoned in the gross, m the hundred, 
or the thousand, of the party, the section, to which we belong, 
and our opinion predicted geographically, as the north or the 
south?” w 

Both men dwelt briefly upon the attendant duties of the 
American scholar and in both cases they are, as Emerson put it, 
** comprised in self-trust ” ** Self-reliance, of course, was Emer- 

•* Ibid ,1 114 n Verplanck, op ett , p 51 

* IM , p 58-60 * Emerson, Works, I 115 " Ibtd , I 100 
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son's panacea for all of the ills of the world, and in this light 
Verplanck's closing sentence is striking for its similarity “Be 
true to yourselves and to your country 1 ' 87 Verplanck for the 
second time in his address felt the necessity of urging his hearers 
to eschew the life of the recluse “ 1 ^et them [our youth] not think 
to keep themselves pure by holding themselves aloof from action 
Let them take their stand manfully as their own best judgment 
may dictate, m the political and religious divisions of our people, 
but let them feel for those who honestly differ from them as emng 
brethren '' 89 Emerson is equally certain that the opposite course 
is the proper one, that it behooves the scholar to keep aloof from 
the ephemeral bickerings of humanity “Some great decorum, 
some fetish of a government, some ephemeral trade or war, or 
man, is cried up by half of mankind and cned down by the other 
half, as if all depended upon this particular up or down The odds 
are that the whole question is not worth the poorest thought 
which the scholar has lost in listening to the controversy '' 89 

It is not difficult to reconcile these two diametrically opposed 
bits of advice Verplanck's is offered with the purpose of giving 
immediate assistance to a social order suffering from an overdose 
of provinciality and Jacksonian democracy, in need of sympa¬ 
thetic aid from a superior culture Emerson feels that the scholar 
will be unable to give ear to the promptings of the Oversoul, if 
his thoughts and actions are on a level with the Understanding 
Verplanck sees the gratitude of posterity to the well-rounded man 
and his influence in public affairs during his lifetime as rewards 
for his versatility and energy, whereas Emerson regards action 
purely as a moral discipline, as a part of the essential equipment 
of the scholar, and carefully cautions him not “for the sake of 
wider activity, fto] sacrifice any opinion to the popular judgments 
and modes of action “ 89 

Nature, which Emerson considers the first influence on the 
scholar, seems to have no place in Verplanck's scheme The fact 
that Emerson's entire outlook rested on & consistent and profound 
philosophy, oombimng the world of men, the world of nature, and 

97 Verplanck American Scholar, p 62 19 Ibid , p 60 

99 Emerson, War hi, I 100-102 
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the Creator into a unified whole, accounts in part for the superior 
quality of the Harvard address This philosophic background 
justifies his concluding advice — rely upon yourself — and seals 
it with the stamp of inevitability \ erplanck, although his con¬ 
clusion is similar and as sound, is still the lecturer, not the 
teacher, and his peroration has the tone of good words well 
spoken 

It is a definite indication of the state of American scholarship 
during the early decades of the nineteenth century that both 
men Baw exactly the same pressing problems subservience to 
foreign scholarship, an encroaching materialism, and the tendency 
to allow the contemporary political squabbles to detract from a 
disinterested search for truth 

Bliss Perry has shown that other Harvard speakers had, from 
time to time, pointed out the same evils 40 But they presented 
other and more superficial solutions, such as increased endowments 
or raising the standards of undergraduate scholarship Nor were 
discussions of the duties and opportunities of the American scholar 
confined to purely academic occasions Dr William Ellery t han- 
mng, writing on the same topic, rather inconsistently advocated 
“a more extensive acquaintance with the intellectual labors of 
Continental Europe ” as a means of escaping the dominance of 
European culture It is significant that we find both Emerson 
and Verplanck falling back upon fundamental strength of char¬ 
acter It is to be expected, of course, in the case of Emerson, 
the man who had resigned his pastorate of the Second Unitarian 
Church rather than administer Communion, a rite in winch he 
felt he could not believe Strangely enough, there are incidents 
in Verplanck's life which bear a striking similarity In his early 

46 Perry, B , “Emerson's Most hamous Speech,” The Praue of Folly and 
Other Paper *, pp 97-101 This essay is confined to the discussion of the Har 
vard speeches. De Witt Clinton, in a Phi Beta Kappa address before the Union 
College chapter in 1823, decried the “intellectual vassalage of this country 1 
and iU “idolatrous veneration for the literary men of Europe,' but, like the 
Harvard speakers discussed by Bliss Perry, concluded that “whatever may 
be our thoughts, our words, our writings or our actions, let them all be 
subservient to the promotion of science and the prosperity of our country ” 
Campbell, W W t Life and Writings of De Wilt Clinton (New \ork, 1849) 
pp 356-363 
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twenties he was charged with, and found guilty of, creating a 
public disturbance in an attempt to defend a Columbia graduate 
whom the college authorities refused a diploma because of a 
politically liberal speech made on commencement night 41 Later 
in his political career he voluntarily killed his chances for a fifth 
term m Congress by refusing to equivocate regarding the United 
States Bank 42 Again, in 1841 he withdrew from hie second nom¬ 
ination for mayor rather than alter his views on state support for 
parochial schools, wherein he differed radically from most of his 
party 43 Even in his seventies his adherence to the unpopular 
Democratic party cost him the presidency of the Century Club, 
which he had held for some years 44 So far as acting upon the 
courage of his convictions is concerned, Verplanck need not 
suffer by comparison with the author of the Divinity School 
Address 

To recapitulate, then, Emerson and Verplanck, both men of 
steady courage viewing the plight of the American scholar, saw 
him beset by the same dangers and recommended self-reliance as 
the best possible means of combating the situation A few dif¬ 
ferences in their attitudes, minor but none the less pertinent, 
remain to be accounted for The earlier portions of Verplanck's 
address are marked by an optimistic outlook which is singularly 
lacking m Emerson Several possible explanations for this dis¬ 
crepancy suggest themselves Emerson was thirty-four, fired 
with the impetuous seal of youth, his career and place as a prom¬ 
inent factor in American thought still ahead of him Verplanck 
in his thirties had been equally zealous and almost as picturesque, 

41 Bryant, W C , Lnfe of Verplanck , pp 16-17 

43 Jbtd , p 32 "The Democratic party desired to re-elect Mr Verplanck, 
if some assurance could be obtained from him that he would not oppose the 
policy of the Administration in regard to the bank That party understood 
very well his merits and his usefulness, and made a strong effort to retain him, 
but he would give no assurance even to pursue a neutral course and accordingly 
his name was reluctantly dropped from their list of nominations A long 
separation ensued between him and those who up to that time had been his 
political associates * Italics mine 

44 Nevins, A , The Diary of Philip Hone (Dodd, Mead & Co, New York, 
1927), II 569 

44 Wilson, J G , Memorial History of the City of New York (New York, 
1893), IV 244 
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if somewhat less profound, m his assault against the obvious 
injustices of “ things as they are,” but at the ago of fifty he 
shared the general tendency toward conservatism which so often 
conies with advancing years He had attained a recognized posi¬ 
tion in life, honored by his fellow-countrymen perhaps to a degree 
beyond hts ultimate value, whereas Emerson “at thirty, in Ihe 
face of his broken career considered sadly the exploits at his age 
of Alexander, Scipio and Hannibal ” 46 

What wonder, then, that the older man, his ideals influenced 
by his economic well-being, should find fewer faults with the 
general scheme of existence? Emerson, having evolved and set 
forth his transcendental philosophy in Nature , was only now pre¬ 
pared to judge the social and political order about him m the 
light of those ideals The late Professor Parnngton explained 
his state of mmd at this time in these words “The ideal he had 
drunk was a perennial condemnation of the material ” 44 More¬ 
over, Verplanck m all his public utterances was far more the 
conventional orator, and doubtless thought it good psychology 
to pat his audience on the back before telling them their short¬ 
comings 

In Emerson the absence of the patriotic note, interpolated by 
Verplanck, suggests, I believe, the wider range of Emerson's 
ideas The vision of the transcendentahst was not hedged in by 
national boundaries He was interested in a world-soul, not 
merely in national intellectual aggrandizement Likewise, it has 
already been suggested that Emerson's transcendentalism is re¬ 
sponsible for the extreme individualism of his address, which is 
found wanting m the earlier speech 

The reasons, then, for the superiority of Emerson's address 
are self-evident His was an essay backed by a consistent plu- 
losophy, a broader vision, a finer idealism than that of the older 
man It is expressed in a terse, pungent manner, his illustrations 
are striking because of their concreteness Verplanck's style is at 

41 Michaud, R., Emerson the Enraptured Yankee (Harper & Broa New 
York, 1980), p 91 

* Farrington, V L, The Romantic Revolution tn America (HarioUrt, 
Brace and Co , New York, 1927), p 390 
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times turgid, his sentences move in a heavily labored fashion 
and his diction seldom rises above the conventionalities of the 
average “ distinguished speaker ” So far as literary ment is con¬ 
cerned there obviously can be no quarrel with the decree of 
Fame 

University of Michigan 



SOCRATES IN THE FRENCH LITERATURE, 
WITH A FEW OTHER REFERENCES 

EUGENE E ROVILLAIN 

T HE present paper has for its point of departure a famous 
passage m Jean-Jacques Rousseau's £mile, in which Christ 
is contrasted with Socrates This contrast has moved us to under¬ 
take a study of the esteem m which Socrates was held by I rench 
writers before Rousseau as well as by Christian thinkers of the 
Middle Ages 

The passage in question ends as follows “What prejudices, 
what blindness must one be guilty of to be so bold as to compare 
the son of Sophromscus to the son of Mary What distance 
separates the one from the other! Yes, if the life and the 

death of Socrates are those of a sage, the life and death of Jesus 
are those of a god ” t 

In 1769 Voltaire answers Rousseau directly, and, probably 
seeking to be disagreeable, seems to assign to Christ a rank below 
that of Socrates He says * “Socrates died the sage, Jesus is 
depicted by his disciples as feanng death I know not what 
hollow-brained writer, what lover of contradictory paradoxes has 
taken it into his head to say that Jesus died a god Has he seen 
any gods die? Do the gods die? I don’t believe that the author 
of so much rubbish has ever written anything more absurd ” 

But at moments when he was less obsessed by his antipathy 
for Rousseau, Voltaire found it within him to be more jusf to 
Christ He even preferred him to Socrates m a new parallel he 
draws between those two figures, because Jesus foresaw and de¬ 
sired his death Voltaire says * “He was afraid, and yet ho 
sacrificed himself, that is greatness ” 

1 Rousseau, J J , fimtlt, CKwre* (1762, Edition Haehette), IV 280 
1 Oteu et tat hommes, (Euvrea (Edition Moland), XXVIII 208 
* TVottt ntr la toUrance , CEiwret (1762), XXV 86-87 
589 
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Voltaire, however, always admired Socrates, he even venerated 
him witness his Loi naturelle (1752), in which he exclaims 4 
“Do you think that Socrates, Plato, cherished names, sacred 
names you have never read about, were surrendered to the fury 
of demons by a beneficent God whose image they were?” 

In 1767 Voltaire wrote of Jesus as follows 8 “He was an up¬ 
right man He was the Socrates of Galilee, a rustic Socrates ” 

In the Profession de fox des thSutee 8 (1768) Voltaire makes an¬ 
other comparison between Jesus Christ and Socrates He con¬ 
siders them alike in virtue envisaged from the point of view of 
natural religion 

A tragedy by Voltaire, entitled Socrates 7 (1759), was never 
acted, but in a letter addressed to Saurin he showed that Socrates 
was the complete embodiment of the philosopher as conceivod 
by the eighteenth century, and he added that the royal power 
sought to treat the Encyclopaedists m the manner in which 
Socrates had been treated in his own day 

Indeed, it was the proud boast of the Encyclopaedists that 
they followed Socrates, that they sought to resemble him When 
they referred to Diderot as “The Philosopher” they intended 
that appellation to mean the “French Socrates” 8 tor them, 
even as for Socrates, the value of all study lay in its usefulness 
Like the sage of antiquity, they extolled the effort to arrive at 
a knowledge of man in order to derive therefrom a lay system of 
morals like him, they attacked all superstition, and their 
philosophy, like his, was condemned as detrimental to public 
morality and as a menace to social institutions In spite of the 
opposition of the powers that be, they, like him, persist in their 
efforts to bring about what they believe to be the good of humanity 
The critic Su&rd, whose work shows little originality, but who 

4 (Ewfree, XII 170 

1 HonUl w sur l'interpretation du nouveau Testament, (Euvres , XXVI 3fiS 

• (Euvres, XXVII 60 

1 (Euvres, XL 365-396 Letter, May 6, 1760 

1 Voltaire called Diderot "Sooratee”, see (JFuvres, XLIV 353 Letter, 
July 23, 1766 In a speech before the French Academy Thomas compared 
IT Alembert to Socrates See Voltaire, (Euvres, XLV 66 Letter, January 23, 
1767 
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because of that very fact expresses well the ideas current among 
his friends the Encyclopaedists, describes the work of Socrates 
in the following manner 9 “Before Socrates neither nature nor 
the force of virtue seems to be known, and people had no idea of 
what is just and unjust Socrates it is, then, who was the first 
to teach human beings that it is from man's very nature that his 
actions must be deduced He, therefore, is the one who created 
a true system of morals " 

Jean-Baptiste Rousseau (1670 1741), who was considered by 
his contemporaries the greatest h rcnch poet of that time, extols 
Socrates to the disadvantage of Alexander the Great 10 “ The 
famous conqueror of the Euphrates," he writes, “would, in the 
r61e of a Socrates, prove himself the most commonplace of mor¬ 
tals ” 

Marquis d’Argens 11 mentions with admiration the Sarnie 
Socrates ora pro nobis of Erasmus Diderot ls does the same thing 
in his Fssai sur les rtynes de Claude et de N6ron Moreover, in 
describing tho use of pantomime, Diderot 13 lovingly sketches the 
last scene of a drama on the death of Socrates 

In Sauvigny’s tragedy La Mort de Socrate (1763), which en¬ 
joyed a great success, Cnto eulogizes Socrates in the following 
terms “Imitator of the eternal and supreme Being he 
conquered hearls by dint of his virtue " 

After attacking Voltaire’s Socrate because “this divine Socra¬ 
tes says nothing divine," Gnmm writes, 14 apropos of Sauvigny’s 
tragedy, that the author ought to have “shown Socrates in all 
his sublimity, inspired, stirred by his daemon as he developed 
before the Areopagus all the principles of his divine philosophy ” 
About the year 1761 Nicolas Fr6ret discusses and also deifies 
Socrates in his Observations sur les causes et sur quelques circon- 
stances de la condamnation de Socrate Two years later Mably 16 
adds “You will have me remember Socrates, but the cup of 
hemlock which will be the eternal dishonor of your fathers did 

# Vanttts Utter a\re&, IV 302 M Ode VI, A la fortune 

11 LtUres jutvts (738) II 140 u (Euvren (Edition Aaateat) II 188 

w Rsaat sur la poiste dramaUque, GSuvres, VII 377-367 
M Correspondance, V 287 Letter, May 15, 1763 
u BntrsUens d* Phonon (1763), pp 69-60 
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not trouble his repose What a long succession of calamities could 
have been predicted for a city blind and corrupt enough to in¬ 
flict capital punishment upon Socrates' virtue " 

Baron d'Holbach shares the sentiment just cited He says “ 
“ Socrates, who earned to the point of fanaticism his submis¬ 
sion to the laws of an ungrateful and fnvolous people, who wanted 
to undergo martyrdom, was unjust to himself If he had consented 
to leave his pnson he would have spared the Athenians a crime 
which covered them with eternal infamy " 

In the second volume of his Htsiotre ancienne (1777) Condillac 
says of Socrates 1T “He it is, then, who first diverted men's minds 
from the quest of things useless, not within the scope of our 
intelligence, and brought them to the meditation of things useful 
— things within our reach It is this that is responsible for the 
statement that through him philosophy had descended from 
heaven upon earth He was a true Prometheus " 

During the revolutionary period Socrates represents Reason 
m revolt against Superstition, and Condorcet writes 18 “The 
death of Socrates is an important event in human history It 
was the first enme which signalized the war between philosophy 
and superstition It pained the priests to behold men 

seeking to perfect their reason Hypocrisy frightened has¬ 

tened to accuse philosophers of impiety towards the gods 
Socrates could not escape their blows His hatred for the 

Sophists, the zeal with which he brought back a philosophy that 
had strayed from its path to a consideration of objects more useful, 
showed the priests that truth alone was the object of his intellectual 
pursuits that he wanted to teach men to make use of 
their reason, and among all the crimes this is the one which a 
pnestly pnde can least forgive ” 

The eighteenth century, which was preeminently one of ideas 
and in conflict with religious traditions, was to take especial inter¬ 
est in Socrates and make him the subject of many plays Here 
is a list of them 

» La Morale umwrseWe (1776), II 62-63 « (Eueree, X 109 

11 KiqttMit d’un tableau hutonque dee progrbe de Veepnt humat », (Euvree, 
VI 66-67 
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Voltaire, Socrale (1759), 
flauvigny, La Mori de Socrate (L763) 

Linguet, Socrate (1704), 

Ducis, La coUrc de Xanthippe (1781), 

Raynouard, hocrate dans le temple d Aglaure (performed in 1804), 
Bernardm de Saint-Pierre La Mart de Socrate (published m 1808), 

L-S Mercier, La Mautm de Socrate (performed m 1800) 

Although V ontern lie's Dialogues dev marts is of thi year 1083, 
we put this writer in the eighteenth century, owing to his great 
influence on the thought of the penod In the Third Dialogue *• 
Montaigne meets Socrates in tht Flyman Inelds and Rays to him 
“So it is you 1 divine Socrates How overjoyed I am to see you! 
I have just arrived m this land and from the very moment of 
my arnval here I began to look for you " In the Jugenunt de 
Platon sur les dialogues dts morts of the same author 20 Socrates 
likewise holds a preponderant place 

The admiration foi Socrates was general all over Europe In 
1716 an anonymous English author wrote a tragedy, not performed, 
entitled Socrates Triumphant , or the Danger of Being Wise in a 
Commonwealth of Fools , and Amyas Bushe was author of a work 
called Socrates , a Dramatic Poem (1758) We have, moreover, 
counted as many as nine editions on Socrates published in Ger¬ 
many between the years 1716 and 1789 Grimm 21 announced 
the translation of a book by a German author entitled Le Socrale 
rustique which, amidst the delights and innocence of a pastoral 
setting, describes the lift of a Swiss peasant, a philosopher without 
knowing it 22 

In the seventeenth century the skeptic La Mothe Le Vayer 
speaks highly of Socrates in Lea cinq dialogues de Tubero (1630) 
In Le dialogue sur le sujet de la vie pnvie, n H&ychius envies An- 

» (Euvret, IV 421 

* Fontenelle, (Euvres t IV 91-137 

n Corre*pondanc£, V 189 November 16, 1762 

* Addison thought of Socrates before he dooldod to take Cato 1 as the 
subject of bis tragedy Goethe often mentioned hie intention of choosing 
Socrates for a drama. In one of his moral essays Benjamin l runklm advises 
us to imitate the humility of both Jesus Christ and Socrates, and, in so doing, 
he puts them on the same plane 

* <Eu#u t I 208 
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tisthenes because the latter “has found in this honest poverty 
the greatest and truest riches that exist, nches that Socrates had 
taught him to value To spend one’s days without mterrup- 

t ion beside a Socrates, to listen to his charming words, to consider 
his lofty actions, to draw important lessons from the least of his 
gestures that, Philoponus, is a summary delineation of the 
good and tht useful ” Elsewhere, Le Vayer adds 24 “This evil 
domestic demon [Xanthippe], the poverty of his family, the ill 
nature of his children, did not cause Socrates to bo untrue to his 
nature, for all that, he was Socrates none the less ” 1 he author's 
admiration for Socrates is further attested in his De la vertu des 
patens , published in 1642 

G Naud£, one of the most distinguished scholars of the time, 
discusses Socrates and his daemon He says 26 “As for me, I 
think that it may truthfully be said that this familiar daemon 
of Socrates was nothing other than the happy rule of his life, 
the wise manner in which he acted, the experience he had of things, 
and the result of all his virtues which fashioned in him the prudence 
that may rightfully be called the luster and spice of all acts 
or, to put it in one word, the art of living So that, with 

greater appearance of truth, we may believe that the soul of this 
philosopher, cleansed as much of its more violent passions as it 
was ennehed by all sorts of virtues, was the true daemon of his 
conduct and if to this we added that all his actions were 
good, and that he had no purpose other than to guide his fellow- 
men along the paths of virtue, 1 think that there can be no justi¬ 
fication for concluding that this spirit was an evil daemon 
That is likewise the reason why he [Socrates] was considered 
the eighth sage of Greece ” 

In 1632 there appeared a book by Gues de Balzac entitled 
Le Socrate chrUten It is a work of Catholic apologetics explained 
by a new Socrates who, the author declares, possesses all the 
qualities of the ancient Socrates, for they have in common the 
same virtues 

84 Dialogue sur U manage, <Euvres t II 368-369 ^ 

* Apologxe pour tout Us grands homines gut onl eeU accuses de magte 
(1626), pp 226-227 
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In his Voyage dam la lune (1656), an important work, the ideas 
of which influenced Swift and Voltaire, Cyrano dc Bergerac takes 
as guide the famous daemon of Socrates, diversely interpreted 
as the revelation of intelligence, judgment, and reason, or as the 
inward divinity of the conscience, ail of which is to the lasting 
honor of the philosopher 

The Spttre dtdtcaioxre au Dauphm t which stands at the head 
of the first edition of the Fables (1668) of La Fontaine, mentions 
the fact that it “ would be truly desirable that hands other than 
mine had added to them the delights of poetry, since the wisest 
of the ancients, Socrates, considered that they were not useless " *• 
In the Pr6face t speaking of fables and apologues, La Fontaine 
says, 27 further, that they represent “something so divine that 
several personages of antiquity have attributed the larger parts 
of these fables to Socrates, thus selecting to serve them as father 
the man who among all the mortals communicated most with 
the Gods ” He mentions the “good Socrates” in the Papuan du 
iDanube, and one of his fables on La Matson de Socrate 28 contains 
the following line reminiscent of the philosopher’s answer to those 
who found his dwelling too Bmall “The good Socrates was right ” 
Racine, in one of the prefaces of his Phddre 29 (1677), reminds 
the reader that “Socrates, the wisest of philosophers did not 
disdam putting his hands to the tragedies of Euripides ” In a 
copy of Plato’s Banquet* 0 annotated in the margin, arc to be found 
the following words written in Racine’s own hand “Socrates 
is original and resembles no one ” 

The Abrtgi dee vies dee anciem pktlosopkes , by l^nelon, 31 
assures us “that a virtue as pure as that of Socrates could not 
fail to elicit our admiration It is difficult to understand 

how a man who led everybody to praise the gods and who exhorted 
young men to flee from vice could have been condemned as impious 
and as a corrupter of youth This crying injustice could have 
occurred only in times of disorders ” 

* La Fontaine, (Euvres (reimpression of 1883), I 2-3 
17 C Fuvret, I 15 

» (hm> r«, I 383 *• (huvres, III 303 

« <Ewre$> VI 269-270 " (Euvres, Ul 290 
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lift Bruyfcre defends himself against his adversaries by identi¬ 
fying himself with Socrates He declares w “It has been said 
of Socrates that he was delirious, that he was a madman full of 
wit, but those of the Greeks who spoke m this manner of a man 
so wise were [themselves] considered madmen ” 

Only two satirists of the seventeenth century, Mathunn 
Rfgnier and Boileau, view Socrates with some disfavor and stnke 
a dissonant note in the choruB of widespread admiration R^gnier 
in his second Satire says M “As for Socrates, the oracle [reason] 
is quite doubtful in connection with him We are not at all 

sure that, as he went about philosophising, he did not force his 
unchaste attentions upon young Alcibiades ” The poet continues 
his attack m the tenth Satire M by calling Socrates “a mangy spirit 
that delights to scratch itself, to idolize and admire itself, to go 
about proclaiming itself in honeyed words, one of the ineffable 
beauties of heaven ” None the less, Rigmcr does not excuse the 
censors of Socrates 

Boileau, also, doubts the philosopher's moral punty He 
says “ “And what indeed was Socrates, the honor of Greece the 
profane, when closely examined, but a mortal by his nature pre¬ 
destined to evil, and despite the virtue of which he made so great 
a show, a very doubtful friend of young Alcibiades ” • 

In the sixteenth century Socrates achieves great eminence 
There is a celebrated passage m the Colloquies of Erasmus M in 
which Nephale, one of the personages of the Dialogue, taking as 
a basis for hie remarks the life of Socrates, exclaims before all his 
hearers “Those are admirable sentiments for a man who knew 
neither Christ nor the Scriptures, and so it is that in reading such 
things about such men, I can't keep from exclaiming Sancte 
Socrates ora pro nobis 1“ 

The impression produced by this passage must have been very 
great, since Jean Bodin’s Heptaplomere a reiterates it about the 
year 1563 In this work by the famous author of the Rtpvbli- 

* l*$ Corocttrw, CEwres, VI 260-270 

" CButm (1613), p 13 * (Exwm p 77 * 

* Saftr* «ur Viquwoque (1705) * Repos mtgieux, CEuvret, I 123 
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gue f loralba, who represents the thought of Bodin, repeats with 
the approval of everybody “I am not far from singing Sancte 
Socrates ora pro nobis/' and he compares Socrates with Jesus 
Chnst somewhat to the advantage of the former He also affirms 
that human virtue suffices to win eternal rewards, and he places 
Socrates in Paradise directly on the right of the Lord, with Plato 
and the just of antiquity after Socrates 37 

Rabelais celebrates Socrates in his Gargantua 58 (1542) “Most 
illustrious drinkers, Alcibiades in the dialogue of Plato en¬ 
titled the Banquet praising his preceptor Socrates who was with¬ 
out controversy the prince of philosophers says that ht was 
like the sileni But opening this box you would have found 

a celestial and priceless drug, a more than human understanding, 
a marvelous virtue, an invincible courage, a sobriety without its 
like, an unfaltering contentment, a perfect assurance, an incredible 
contempt for all these things for which human beings lie awake, 
run about, labor, sail the seas, and fight ” His Ctnqui&me hvre 39 
further eulogizes Socrates, saying that he was “the first to bring 
philosophy from heaven down upon earth and to make of the idle 
and cunous thing it was, something useful and profitable " „ 

Even our great skeptic Montaigne is stirred with enthusiasm 
the moment he has to speak of the one he calls “the good and 
great Soorates, the master of masters ” 40 “The soul of Socrates/' 
he writes, “is the most perfect that has come to my knowledge 
I doubt much that any like it ever existed " 41 For Montaigne, 
“Socrates was the perfect exemplar of all groat qualities/' 42 and 
he “was informed that the God of wisdom had attributed to hun 
the name of Sage " 44 Montaigne continues 44 “I can easily con¬ 
ceive Socrates in the place of Alexander, but Alexander in that 
of Socrates, I can not “ 45 

Tabourot des Accords, poet and author of Bigarrures ei Touches 

« VI 601-602 

M Prologue de Vauteur, CKuvna, I 1 

» I 82 

40 Montaigne, Eseau (edition of 1680), I 137, III 223 

« /6wf,II 129 « /kd,m 197 

48 IM , II 233 44 /W d, III 269 

41 Our skeptic discusses also the daemon of Socrates in his Eteau, L 66 
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(1584), says id one of his poems entitled Le Magmfique,* directed 
against the Courtiers and Mignons of the Court of France *' 1 hey 
would do better if they resembled the silern of old which, bke 
Socrates, were ugly on the outside but beautiful within u 

Zwmgli, the Swiss Protestant reformer, the Florentine academi¬ 
cians, the preacher Maigret, the humaniRt Castelkon in his TraitS 
des hfrHiques (1554), rescue from limbo the pagan saints and Socra¬ 
tes first 

In the Middle Ages Jehan de Meung, author of the second part 
of the Roman de la rose, about 1275, causes all-powerful Reason 
to address the lover as follows 47 

No count of fortune and her w heel 
(Not worth a prune is she) but steel 
Thy heart like Socrates, who ne'er 
In all his life was swayed bv her, 

She smiled, his heart grew nowise gay, 

She frowned, he laughed her frown away 
Whatso of good or ill he met, 

Was each 'gainst each m balance set, 

Nor deigned he say that this was good 
Or that was fraught with drearyhood 
# No evil chances oould destroy 

His peace, nor good luck move to joy 
Of all who loved was he the man 
Judged by Apollo Pythian 
For wisest, as Solinus Bftith, 

For ne’er could lortune’s changeful heart 
' Alter his visage — still ’twaa seen 
In joy unmoved — m woe serene 
And even when, because quoth he 
"There is but one great Deity” 

They brought to him the poison cup 
Calmly he drank the potion up 

In another place in the poem Reason says to the lover 48 

In thine heart 

Bethink thou well of Socrates 
(Too wise a foolish world to please) 

My love I gave him, and to me 
He gave all hU love utterly 

w B%garrures ef Touches (edition of 1002), p 33 

< ? he Roman de la rose, vse 6173-6194 The translation is by F S EUis,- 
The Romanos of the Row (J M Dent A Co , London, 1900) 

« /fad, vse, 0528-0532 
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Abelard's ThMogie chrHienne 49 proclaims that between the 
great philosophers, pagan and Christian, there is httle or no real 
difference, for they have all been divinely inspired He believes 
that Socrates and Plato — Socrates is always placed first — will 
be saved 

Moreover, in their writings moat of the Church Fathers and 
Doctors have saved Socrates According to the tradition of the 
Greek Fathers, the apostles descended into the infernal regions 
to rescue the Gentiles who had lived virtuously and, there again, 
SocrateB is the first to be saved Theophilus of Antioch, Ongen, 
Clement of Alexandria, Diodorus of Tarsus, P usebius of Caesarea, 
and the Greek writer Diogenes Laertius in his Lives , Doctrines 
and Maxims of Illustrious Philosophers , praise Socrates very 
highly and seek to make of him a Christian The Apology of 
Saint Justin states that Socrates was a Christian because he knew 
in part the thought of Christ, and Tertulhan, one of the most 
celebrated doctors of the Church, admits that the great pagans, 
Socrates to begin with, then Plato and Anstotle, had a natural 
Christianity which he calls Testimonium animae naturahter 
ChriBtxanae The Monologium of Samt Anselmo saves the great 
pagans, Socrates first of all, and Saint Paul expresses the same idea 
when he says that God would not condemn a virtuous pagan 
to whom the law of Jesus Christ had not been revealed Qut- 
cumque sine lege peccaverunl , sine lege peribunt r ihe Sumrna 
Theologica of Saint Thomas Aqumas, the angelic doctor, discusses 
Socrates at length and takes his daemon to be intelligence, Saint 
Thomas adds that Socrates, fleeing evil and following natural 
reason, had probably received from God, by an inward inspiration, 
the truth necessary for salvation Indeed, Me sco only Saint 
Augustine, patron samt of the French Jansenists, condemning 
all the pagans and Socrates implicitly in the following words, 
which sound like a death knell " It is tolerance that is cruel since 
non-Cathohc belief of any kind involves eternal punishment ” 

Certain interesting points emerge from this necessarily in¬ 
complete study The comparison between Chnst and Socrates 
is made four times by Voltaire, once by Jean-Jacques Rousseau, 
49 II 406 
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and once by Bodin Montaigne and Jean-Baptistc Rousseau com¬ 
pare Socrates and Alexander the Great to the detriment of the 
latter 50 The comparison of Socrates with the sUeni is found in 
Plato's Banquet , m the work of Rabelais, and in that of Tabourot 
des Accords Fontenelle, Voltaire, f r^ret, Grimm, and Sauvigny 
deify Socrates, and Cicero, Rabelais, and Condillac acknowledge 
that Socrates had brought philosophy from heaven down upon 
earth The Sancte Socrates ora pro nobis is successively employed 
by Erasmus, Bodin, Diderot, and D'Argens Plato, Xenophon, 
Aristotle, Solinus, Jehan de Meung, Montaigne, Rabelais, Naud6, 
La Fontaine, and Racine mention that Socrates was nominated 
by the Pythian Apollo as the wisest of men, or they call him the 
eighth sage of Greece, the prince of philosophers 11 

With the exception of two satires, french thought and litera¬ 
ture seem to have seen in Socrates the man who had most honored 
the human being and who had rendered the greatest services to 
morals and humanity 

University or Michigan 

" Marcus Aurelius Antoninus does the same in the MediUUtons, VIII * 
(Harvartl Clasncs, II, p 257) 

51 Diderot also *treases this point in the Bijoux indwcrcl* (1748, edition 
of 1920), v 152 



SOME RELATIONS BETWEEN HENRY 
VAUGHAN AND THOMAS VAUGHAN 

ARTHUR J M SMITH 


A MONG the most difficult and fascinating productions of the 
. so-called metaphysical poets of the seventeenth century are 
those poems of Henry Vaughan in which the Anglican physician 
has put forward hra conception of magnetism as a vast operant 
in the universe The poet who is recognized as an intense and 
genuine mystic possessed an eager scientific curiosity and a taste 
for philosophical speculation that led him to find material for 
poetry m a variety of natural phenomena and, indeed, to under¬ 
take original scientific research 1 The hibernation of bats and 
dormice, for instance, is frequently referred to in both the prose 
and verse, and its significance as a type and miniature of the 
resurrection forms the basis of a good deal of interesting specula¬ 
tion 8 Two natural phenomena with which Vaughan seems to 
have been much preoccupied are those of instinct and of mag¬ 
netism, and he considered them as being, in all essentials, one 
Instinct was the application of magnetism to the organic world, 
so that the cock crowing at dawn and the flower turning to the 
sun were instances of a divine attraction similar to that which 
draws the lodostone toward the north References to terms that 
appear to be used with an almost technical precision — terms 

1 See "Vanity of Spirit," The Work* of Henry Vaughan, edited by leon- 
ard Cyril Martin (Oxford, 1914), II 418 

u I summon'd nature peirc’d through all her store, 

Broke up some scales, which none had touch'd before 
Her wombe, her boaorae, and her head 
Where all her secrets lay a bed 
I nfled quite " 

* See "Man in Darkness," %btd , I 176-177, and "Resurrection and Im¬ 
mortality," t had t II 400 
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such as “line,” “sense,” “stone,” and “magnet” — arc scattered 
among Vaughan's poems with a definiteness of purpose that calls 
for interpretation Among the more important poems dealing 
with this group of ideas are the following difficult ones “Sure, 
there’s a tye of Bodyeel” 8 “The Starre,” 4 “The Queer,” 6 
“Ascension-Hymn,” 8 and “Cock-Crowing,” 1 and more or less 
incidental references to such terms may be found in almost a score 
of poems The purpose of this paper is to suggest an interpre¬ 
tation of some obscurities in these poems by relating Henry 
Vaughan's conception of magnetism to the Platonic and hermetic 
speculations of his brother Thomas Vaughan 

Henry Vaughan recognizes two types of attraction, of which 
he speaks m terms of magnetism 1 he first is a mutual attraction 
operating botween the visible temporal universe and its eternal 
counterpart existing m the mind of God This is an action of the 
soul, and its end is perception The second is an influence acting 
through the senses and flowing along certain well-defined lines 
by means of which individual souls can jom themselves to tho 
harmony of the world-soul and through Us medium communicate, 
though separated by wide distances This is primarily a bodily 
function, dissipated by death and resulting in sympathy, not 
perception It will be seen that there is a strong affinity here 
with the teachings of the Scholastics and the hermetic Platomsts 
These ideas have, however, been derived largely from the writings 
of Thomas Vaughan 

In the stanzas called “The Starre,” 8 Henry Vaughan gives 
an account of the first, and more purely Platonic, of these two 
kinds of influences The poet thinks of the beauty of the star as 
having been called into being by the attraction of a beauty “hero 
below ” Like attracts like, so that heavenly beauty seeks out its 
earthly type 

* Vaughan, Henry, op ctf , II 429 

‘ Vnd t n 489 • /lad, II 539 • JUd t II 482 

7 Ibid , II 488 This poem has been shown to oontata a number of re¬ 
markable parallelisms to the thought and phrasing of ^Thomas Vaughan 
See Judson, A 0 , “The Source of Henry Vaughan's Ideas concerning God in 
Nature," Studies m Philology, 24 592-606 < 

• Vaughan, Henry, op at , IT 489 
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bodies once infected, 

Deprav’d or dead, can have with thee 
No hold, nor sympathie 

In whatever earthly object attracts the star Vaughan postu¬ 
lates a restless, pure, unquenchable, and immovable desire 

These are the Magnets which so strongly move 
And work all night upon thy light and love, 

Aa beauteous shapes, we know not why, 

Command and guide the eye 

For where desire, celesttall, pure desire 
Hath taken root, and grows, and doth not tire, 

There God a Commerce states, and sheds 
His Secret on their heads. 

With this whole poem we should compare, in addition to the 
two passages cited by Professor Martin, the following paragraph 
from Thomas Vaughan's Magia Adamica 

Heaven hero below differs not from that above but m her captlvitie, and 
that above differs not from this below but in her hbertie The one is Im¬ 
prisoned in the matter, the other is freed from the grossnese and impurities of 
it, but they are both of ouo and the same Nature so that they easily unite, 
and hence it is that the superior descends to the inferior to visit and comfort 
her in this sickly infectious habitation * 

The idea of the descent of the superior to the infenor is ex¬ 
pressed also in the verses 

And still the leaser by the best 
And highest good is blest 

In order to follow clearly the relations l>etwcen the ideas of 
the two brothers it will be necessary to consider the more detailed 
exposition which is given in the prose writings of Thomas Vaughan 
Those which concern our present purpose are connected with the 
triune nature of God, with the function of each Person in the 
creation and preservation of the world, and with the bond that 
exists between the temporal and eternal worlds It will be found 

• P 119 All references to the writings of Thomas Vaughan are to The 
Magical Wnhnge of Thomae Vaughan, edited by Arthur Edward Waite (Lon¬ 
don, 1888) This includes ArUhropoeophta Theomagtca, Antma Magtca 
Abtcotukla, Magna Adomwo, and A Perfect and Full Dtscovene of The 7 rue 
Coslum Terrae 
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that Thomas Vaughan speaks of a magnet and of magnetic lines 
m connections that throw light on some verses of Henry Vaughan 
that have not, so far as I know, t>een satisfactorily explained 
The conception of the Trinity to be found in the magical books 
of Thomas Vaughan follows the teachings of orthodox Scholasti¬ 
cism 

God the Father is the Metaphysically SupercelestiaU Sun, the Second 
Person is the Light, and the Third Is “Fiery live," or a Divine Heat© pro¬ 
ceeding from both 19 

God the Father is a transcendent source, whereas the Son and 
the Holy Ghost ore immanent m the universe as the light and the 
heat which stream from the fountain of Godhead and suffuse the 
whole fabric This threefold aspect of the deity was not always 
manifested thus " God before his work of creation was 
wrapped up and contracted in himself ” 11 The creation, indeed, 
is looked upon by Thomas Vaughan as the acquirement by the 
transcendent God of a new property, that of immanence 

The universe thus possesses significance because it is an 
extension of the power of God Such a view does not, however, 
in the case of either of the brothers, lead to a crude pantheism 
Thomas Vaughan speaks of "the Great World above all 
which God himself is seated m that infinite, inaccessible Light 
which streames from his own nature ” 11 And again " above 
the heavens ,God is manifested like an infinite burning world of 
light and fire, so that hee overlooks all that he hath made" — so 
far the transcendent God, the First Person of the Tnnity His 
simultaneous immanence in the other two Persons is implied m 
the clauses that continue the sentence and tell how "the whole 
fabric stands in his heat and light, as a man stands here on earth 
in the Bun-shine ” u 

How far this conception is removed from an identification of 
the universe with God may be observed in a number of passages 
in the writings of either of the brothers, but nowhere more stnk- 

w AnthropoiopM 4 Ttwmagico, pp. 11-13 
11 Ibid , p 12 

« Ibid , p 27 1 

11 Coelum Tma*, pp 142-143. 
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ingly, perhaps, than m the dedicatory lines to Henry Vaughan's 
Stlex Scintillans where, making use of a similar metaphor, the 
poet goes on to ask 

If the Sun nse on rocks, ia't right, 

To call it their inherent light? 14 

Thomas Vaughan employs another figure — a common Platonic 
one — to express his conception of God m nature God is in the 
world as an image is in a mirror “God in love with his own 
beauty frames a Glasse to view it by reflection " 16 

The visible universe created for such a purpose was built 
according to no haphazard whim It was modeled upon another 
world which God had conceived in the eternity of his imagination 
“Meditation," Thomas Vaughan noted, “foremans every solemne 
worke There is in God something analogical! to it " 

He quotes Iambhchus to the effect that “the Gods did conceive 
within themselves the whole design before they generated it," 
and declares that the true God did likewise “God in his dSternall 
Idea foresaw that whereof as yet there was no matenall copy 
The goodnesse and beauty of the one moved him to create the 
other ” 16 In Coelum Terrae Thomas Vaughan quotes from the 
Cabala a similar idea “The Building of the Sanctuarie which is 
here below is framed according to that of the Sanctuarie which is 
above," and comments upon it, emphasizing the implied Plato¬ 
nism “Here," he wntes, “wee have two worlds, visible and in¬ 
visible, and two universall natures, visible and invisible, out of 
which both those worlds proceeded " 17 

There is, however, a firm bond between these two worlds, and 
this it is which Thomas Vaughan names as “the Universal! Mag¬ 
net which binds this great frame and moves all the members of it 
to a mutual compassion " ia The intensity of this force or magnet 
is due to the fact that the visible universe is the material and 
temporal symbol of God's eternal idea “ there is an Uni¬ 
versall Agent, who when Hee was disposed to create had no other 
patterno or exemplar whereby to frame and mould his creatures 

M Vaughan, Henry, op cii , II 895 
*• Anihropo»ophut TAwmogwa, p 5 
» IM , p 11 w P 125 « Ibid 



556 


Arthur J M Smith 


but himself, but having infinite inward ideas or conceptions in 
himself, as Hoe conceived, so He created that is to say, Hee 
created an outward forme answerable to the inward conception or 
figure of his mind ” 19 

Thomas Vaughan refers time and again to these two worlds, 
the world of sensation and its eternal counterpart in the mind of 
God In Magia Adamtca the imperfections and corruptibility of 
the temporal world are considered defects inherent in the “sign” 
as compared to the “thing signified ” “The material, corruptible 
shadow,” he writes, “is not the object of faith, but the spiritual, 
flefcernall prototype which answers to it, and makes the dead 
figure effectual ” 20 All things have their counterpart m eternity, 
and there is a mutual attraction between the temporal object and 
its divine idea He refers to the Cabala for an instance of “the 
Invisible, Archetypall moonc, by which our visible ccclestiall 
moone is governed and impregnated ” 81 The archetypal perfect 
man in whose image Adam was created is the Second Person of 
the Trinity, who was incarnated as Christ, and, since the symbol 
approximates the thing signified, all men are “a little Incarna¬ 
tion ” 22 

This conception of the universe as the symbolic representation 
of God’s eternal Idea finds no such definite expression in the poetry 
of Henry Vaughan, but it is the general philosophic framework 
into which his theories of terrestrial and heavenly magnetism 
may be fitted for the purpose of interpretation There is, the 
poet feels, a natural affinity between each created thing and the 
mind of its Creator Implanted m the creature is a fundamental 
desire for union with the perfection of which it is the image, a 
desire which acts as an attracting force between the world of 
temporal visibles and the invisible eternal perfection These are 
the ideas we have already noted m “The Starrc ” The force of 
“celestiall, pure desire” is clearly this “Umversall Magnet” 
which Thomas Vaughan sees as the unifying and moving spirit of 
the universe It is referred to again in the verses entitled “The 

11 Anthropo$oph%a Theomagtca, p 125 

w Mogta Adamica, p 07 n Ibid, p 02 

81 Anthropoiophta Theomagtca, p 23 
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Queer/* 88 and here he speaks of it, as the mystics most often 
have done, as Jxive and Holiness 

Sure holyruxs the Magnet is, 

And Love the Lure, that woos thee down 

Ihe conception of a less spiritual attraction outlined in “Sure, 
there*s ft tye of Bodyes!** is not unrelated to this instinctive bond 
between temporal objects and divine ideas Lach is an instance 
of the same divine energy Thomas Vaughan ruogmzes this, 
and refers to “the infallible Magnet, the Mystery of Union/* by 
winch “all things may be attracted, whether physicall or meta- 
physicall, be the distance never so great This is Jacob’s lad¬ 
der, without this there is no ascent or descent, either influentiall 
or personall This answers to God the Son, for it is that 

which mediates between extremes, and makes inferiors and su¬ 
periors commumcato/* 24 Again, in Anirna Magira Ahstondita 
he writes “hor there is in Nature a certain chain, or subordinate 
propinquity of complexions between visibles and invisibles, and 
this is it by which the supenour, spirituall essences descend, 
and converse here below with the matter ” 3G That this chain and 
the influence which passes along it are looked upon as magnetic 
seems to be quite clearly shown in the following senUnce that 
sketches a magnetic field with the definiteness of a Gilbert “Ihe 
coelcstioll virtue [the “supenour spmtuall essences’* of the pre¬ 
ceding quotation] penetrates all the elements along invisible lines 
which, starting from ail points, meet at the earth’s centre '* 

It is by utilizing this terrestnal magnetism that the soul “by an 
union with umversall force** can “infuse and communicate her 
thoughts to the absent, be the distance never so great ** 27 

In this mixture of metaphysics, mysticism, and science there 
is much that appears to have been incorporated into the poetical 
musings of Henry Vaughan We find there a similar conception of 
a magnetic force operating along a definite line to join those who 
are separated from one another In the opening lines of “Sure, 

" Vaughan, Henry, op at II 639 
84 Anihropoeophta 7 heomagtea, p 2(1 
* P 50 w Ibid , p 66 

” ArUhropoaophta 7 Keomagxca, p 31 
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there's a tye of Bodyes!” there occurs the most precise expression 
of these ideas, which, however, fails to make an impression on the 
average reader because of the remoteness of the allusions and the 
cryptogrammatic quality of the writing 

Sure, there’* a tye of Bod ye*’ and oa they 
Dissolve (with it,) to Clay, 

Love languisheth, and memory doth rust 
O’r-coat with that cold dust, 

For things thus Center'd, without Beamea, or Action 
Nor give, nor take Contoction, 

Absent* within the Line Conspire, and Senee 
Things distant doth unite " 

The poet is referring here to some such line of terrestrial mag¬ 
netism as Thomas Vaughan has described The "tye” is one 
which operates through the senses, and its power dies when the 
body dies It might be objected at this point that, whereas 
Thomas Vaughan has been referring to a power of the soul, Henry 
Vaughan is speaking of a sensual bond Some further reading in 
Thomas Vaughan will resolve the difficulty Thomas Vaughan 
holds that the soul has two spheres of activity, one spiritual and 
one natural or sensual, and when he says that the soul can unite 
herself with the soul of the world to communicate with Absents 
he is referring to the natural sensational function, to the "tye 
of Bodyes ” Indeed, after describing this power of the soul, he 
makes it quite clear that the other and more spiritual attraction 
cannot be expressed in words "I omit to speak of her Magnet 
[the sours], wherewith she can attract all thing®, as well spiritual 
as natural There is, further, an illuminating passage in 
Anthroposopkia Theomagica which show® how fundamental a part 
is played by the body in linking the individual soul to the soul of 
the world, and thus putting it into communication with those 
magnetic lines of influence through which "things distant” can 
"unite” 

As the Great World consists of three parte — the Elemental, the Coeleeti&I, 
and the Spiritual, even so man hath in him his earthly, elemental parts, 


* Vaughan, Henry, op cU , II 429 

* Anthropoeophw Theomagica, pp 31-32 
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together with the coelestial and angelical natures, in the center of all which 
moves and shines the Divine bpint The sensuall coeleetml, aethereal part 
of man Is that whereby we do move, see, feel taste, and smell and have a 
commerce with all material objects whatsoever It is the same in us as m 
boasts, and it is derived from Heaven, where it is predominant to all the 
mfenour eartldy creatures In plain terms it is part of the Soul of the World, 
commonly called the Medial Soul, because the influences of the Divine Nature 
are conveyed through it to the more material parts of the creature By 

meanes of this Medial Soul, or Ethereal Nature man is made subject to 
the influence of stars this spirit is in men, in beasts, in vegetables, in 
minerals. 10 

It is, m other words, through the function of the body that 
the soul is able to tap the divine energy of the earth — the Antma 
Mundi of the Platomsts There is a “tye of Bodyes” because it 
is through the senses only that the soul can “have a commerce 
with all material objects ” “ Absents within the Line Conspire” 
by putting themselves into communication through the soul of 
the world and along those lines which 1 homas Vaughan described 
as “starting from all points” and meeting “at the earth's centre ” 

There is a reference to this same magnetic line in Henry 
Vaughan's poem “Ascension-Hymn” 

M&n of old 
Within the line 
Of Eden could 
Like the Sun shine 
AU naked, innocent and bnght, 

And intimate with Heav'n, ae light w 

The conception here expressed of Eden as a place or state in 
which man was m more intimate communion with the Godhead 
and fount of hght is connected with another group of ideas which 
the two brothers held m common, namely, their ideas concerning 
the close bond existing between God and man in the state of 
innocence, and their ideas of the nature and consequences of 
Adam’s fall The Garden of Eden, according to Thomas Vaughan, 
must be regarded as the symbol of & state rather than as an actual 
place, and he looks upon the account given of it m the Bible as 
being “amongst other mystical speeches contained m Scripture ” w 

,f Anihropoeophia Theomagtca , p 27 
a Vaughan, Henry, op ctf., II 483 
ArUkropoeepMa Thevtnagica, p 26 
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The following sentences should be compared with the lines 
just quoted 

Man in the beginning (I mean the substantial! inward Man), both m 
and after his creation, for some short tune was a pure Intellectual Essence, 
free from all fleshly, sensual 1 affections In this state the Atttma, or Sensitive 
Nature did not prevail over the spiritual! as it doth now in us For the 
superior mentall part of man was united to God “by an essential I contact, 
and the Divine Light being received in and conveyed to the mfenour portions 
of the Soul, did mortihe all carnal desires, insomuch that in Adam the sensitive 
faculties were scarce at all implovcd the spintuall prevailing over them in 
him, as they do over the spintuall now in us Hence we read In Scripture, 
that during the state of innocence he did not know that he was naked “ 

Here we have all the essential ideas of the stanza from the 
“ Ascension-Hymn ” — the nakedness and innocence of Adam and 
the close instinctive union of man in Eden to the divine light 
Ihis latter aspect is expressed elsewhere and more concisely by 
Ihomas Vaughan, when he writes in Magia Adamica “It is the 
constant opinion of the Hebrewes that before the Fall of Adam 
there was a more plentifuli and large communion betwoen Heaven 
and Farth, God and the Elements, than there is now in our days ” 54 

“Sure, It was so,” agrees Henry Vaughan, “Man in those early 
days Was not all stone, and Farth ” The whole poem “Corrup¬ 
tion,” indeed, is an amplification of the ideas which were origi¬ 
nally derived by Thomas \ aughan from the Bible and the Cabala 
It was not only man, however, as is several times repeated through¬ 
out bilex hcintillana, who suffered by the P all 

He drew the Cura© upon the world and Crackt 
The whole frame with hie fall * 

All created things were his enemies, “for that Act Ihat fel hun, 
foyl’d them all ” M The bent palm-tree “now shut from the 
breath And air of Eden , like a male-content thrives no 
where ” #7 And so, too, we read m Thomas Vaughan, that the 
curse “was intended chiefoly for man, who was the only cause 
of it, but [it] extended [also] to the elements For if God 

had excluded him [man] from Eden, and continued the earth in 

** Anthrojmophyi Theomag%ca t p 36 ** Pp 91-92 ^ 

* Vaughan, Henry, op cU , II 440 H Ibtd 

” IM, “The Palm-tree,” II 490 
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her primitive glories, he had but turned him out of one Paradise 
into another, wherefore he fits the dungeon to the slave, and 
sends ft corruptible man into a corruptible world But in truth 
it was not man, nor the earth alone, that suffered this Curse, but 
all other creatures also ” 88 Adam regarded himself as “a 
felon and a murdfrer,” he writes, “being guilty of that curse and 
corruption which succeeded in the world because of his fall, as wo 
have sufficiently proved out of the Mosaicall and Cabahsticall 
traditions " 

The similarity of view traced here would be found on more 
extended inquiry to embrace a wide field On nearly all the 
fundamental problems of religion and philosophy Henry and 
Thomas Vaughan were in close accord But interesting as this 
accord may be, its real significance is in the light it throws on the 
difficulties which confront the modern reader of Henry Vaughan’s 
beautiful religious poems It seems likely that any new under¬ 
standing of the more metaphysical of these poems will come as a 
result of carefully comparing them with the works of Thomas 
Vaughan and of such writers as Cornelius Agnppa, Hermes 1 ns- 
megistus, Dionysius the Anopagite, and the various Cabalists 
and Platomsts who influenced Thomas Vaughan so profoundly 

Michigan State College 

East Landing, Michigan 


Magia Adamtca, p 94 
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RENAISSANCE AND BAROQUE INFLUENCES 
IN GOETHE’S DRAMAS 

FRFD B WAHR 

T HE study of the dramatic works of any writer quite naturally 
involves consideration of the well-established and accepted 
dramatic models or patterns of his time, upon which ho bases his 
own early attempts and to which he must go to study and learn 
the technique of his art After years of effort and application 
he finds as a rule the form most suitable for the expression of his 
own genius, if his work is at all effective, and tht prime object 
of any art is of course to present or expnss itself clearly and 
effectively in its materials 

In this paper we propose to examine very briefly Goethe's 
tendencies as a dramatist in the light of the great examples of 
dramatic form which served him as patterns and upon which he 
drew in varying degree in the course of his own artistic develop¬ 
ment We are not to interest ourselves in what he has to say, nor 
indeed in how he says it — nor m his views of life or mastery of 
language We are interested only in the particular form of dra¬ 
matic art which he chooses, and in why he chooses it 

The three great examples of dramatic art and form with which 
Goethe was acquainted and which served him as patterns were 
(X) the Greek drama, (2) the French classic drama, and (3) Shake¬ 
speare He read them all, studied them, patterned after them 
at various times and in varying dtgree, and struggled to assimilate 
them into a new dramatic form consistent with his own genius 
Of them, the French masters claimed him first He tells us that 
he read Corneille and Racine in his father’s library, Racine 
from cover to cover, memorising many a long and favorite passage 
and being earned away frequently by the music of the words u 

1 See Qoelhta Sdmtlxche W*rH t Jubilitums-Auagabc, 22 104, 127 
563 
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Not until his college days in Strassburg in 1770, when he sat 
at the feet of Herder, did he come to realize the significance of the 
genius of Shakespeare It is true, Lessing's valiant battle to 
liberate the German drama from a deadening worship of rule and 
form did not seem at first to arouse Goethe particularly Lea¬ 
sing was a child of the “Enlightenment,” and the principal aim 
of his battle for Shakespeare seems to have been to prove that 
the latter, whom ho celebrated as the great model in the drama 
for the Germans, also observed in his own way the most essential 
of the three unities of Aristotle, without which, of course, his 
opponents contended there could be no dramatic art Lessing 
was a rationalist and in his criticism used the weapons of his age, 
but he did not reveal to his countrymen the universality of Shake¬ 
speare's poetic genius That was to be Herder’s share in the story 
of Shakespeare's conquest of Germany He discovered Shake¬ 
speare the poet and presented him m historical perspective, for 
Herder's world, unlike Lessing's, was dynamic, evolutionary 
Art to him was not a matter of observance of eternal rule, but an 
expression of life in a given civilization m a given time and place 
He became the liberator of the “Storm and Stress” ( Sturm und 
Drang), as Goethe became its foremost creative artist s Goethe’s 
first great drama, Gdtz von Berltchtngen, m its original form (1771) 
was written in imitation of Shakespeare, but as early as 1779 
in the first / prose version of Iphigente we find him back again 
using in the mam the simple, restrained, balanced form of tho 
french classic drama The principal patterns which guided him 
in his efforts to master dramatic form were (1) the French classics, 
above all Racine, and (2) Shakespeare His attempts to pattern 
after Greek dramatic form need not be considered here 

In 1915 Heinrich W&lffhn published his now famous book, 
Kunstgeechichthche Grundbegriffe* a study of the leading tendencies 
and essential differences between tho art of the Renaissance of 
the sixteenth century and that of tho baroque of the seventeenth 
century He had previously made public in brief the results of 

1 See Gundolf, Friedrich, Shakespeare und der deulsche Gnat (Bondi, 
lin, 1014) 

* Sechste Auflage (Bruckmann, Mtlnehen, 1923} 
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his investigations, which were finally summed up in this work, 
in a paper read in Berlin in 1912 

Wolfliin has envisaged in five categories the basic distinctions 
between the Rcnaissante and the baroque, as follows 

(1) I he art of the Renaissance is linear and is characterized 
by distinct, iltar outlines That of the baroque is pictorial and 
is indistinct in outline 

(2) The Renaissance has surface, and objects have a tendency 
to be placed beside one another 1 he baroque has depth (pt r- 
spective), and objects may be arranged behind one anotht r 

(3) Th< Renaissance artist uses a closed form and adheres to 
generally accepted canons of good taste He respects the rules 
and regulations of artistic form The baroque artist uses an open 
form, he is willing to suggest things, to give us a fleeting glimpse 
of a world beyond that which he is immediate ly presenting He 
shows a tendency toward breaking the generally accepted rules and 
canons of good taste and propc r form 

(4) In the art of the Renaissance a striking characteristic is 
an e\er-presenl emphasis upon harmony in variety, a sense of 
proportion and completion not only m the work as a whole, but 
in c ach individual part The baroque is characterize d rather by a 
sense of unity in variety, an emphasis upon a single and pre¬ 
dominating motive, which becomes the central element about 
which the remainder is grouped or sketched Not ev ery mdn iduni 
part is rounded out to completion 

(5) The art of the Renaissance possesses an absolute clarity 
of vision, the lighting, so to speak, is so arranged that it falls 
upon all parts of the work alike In the baroque, things are only 
relatively clear, the lighting being arranged from a certain angle 
or point, illuminating some parts at the expense of others, which 
are cast therefore into shadow 

Wttlfflin uses the words “linear” and “tectonic” m regard 
to Renaissance art, and points out that works of this type are 
balanced symmetrically on either side of a central unit or line, 
the design is based upon vertical or horizontal (or both) lines 
of direction For the art of the seventeenth century, the baroque, 
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be uses the words “pictorial” or “atcctonic,” and shows how 
works of this period have a tendency toward one-sidedneas and 
are asymmetrical, and how the design is based largely upon 
diagonal hues of direction 

To help establish his theses he offers many very interesting 
examples from the painting, architecture, and sculpture of the 
periods For our purposes one need only call to mind Raphael and 
Rembrandt The “Sistme Madonna” may serve as an excellent 
model of the linear, tectonic, symmetrical, carefully balanced 
and proportioned Renaissance work, grouped with due attention 
to vertical and horizontal design about a central umt, with every 
part carefully rounded out and complete in itself From Rem¬ 
brandt lot us select the will-known etching “Christ Healing the 
Sick,” the so-called “ Hundertguldenblatt ” Characteristically, 
the central figure is placed a bit to one side of the central axis, 
balance is not obtainod by careful and symmetrical grouping about 
it The light is focused upon the central figure and to its right, 
the left is largely in shadow, with indistinct grouping of figures 
Figures are placed behind one another, there are many of them, 
and not all are drawn with the same care and desire for comple¬ 
tion There is emphasis upon a central motive and meanmg — 
the rest is suggestive There are depth, perspective, and a glimpse 
into a larger world of shadow beyond that immediately presented, 
and the Ime 9f design is diagonal With Rembrandt, in contrast 
to Raphael, we have pictorial, atectonic, asymmetrical form 
Wolffiin cites as a very apt instance a seventeenth-century relief 
copy of Raphael's “Disputa,” now in the National Museum 
in Munich, in which the central vertical line about which Raphael 
groups his figures in the original is moved decidedly to the left 
of oenter, so that the left half of the entire grouping is much 
shorter and consequently much more crowded than the other 

Wblfflln's categories have had far-reaching consequences in 
the study of the arts and the problem of form m the arts m present- 
day Germany They were quickly and readily applied m the 
study of kindred arts, especially music and literature Among 
literary scholars Oskar Walzel, of Bonn, was one of the first 
to find in them a distinct help in solving many of the knotty 
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problems of literary form which had puzzled him for a long time 
He readily acknowledged his indebtedness to WOlffhn, and was 
the first to apply the categories quite openly and frankly to the 
study of the form of Shakespeare’s dramas 4 

In 1916 he published an article called “ Shakespearts drama- 
tische Baukunst” in the Shakespeare Jahrbuch In Wolfflin's 
analysis of seventeenth-century art he finds a key to a cltarer 
interpretation of the form of the Shakespeare drama, its loose¬ 
ness or openmss, its irregularity and lack of balancfd symmetry, 
its depth of background or perspective, its not of color and sharply 
contrasting effects in light and shadow, of gayety and grief 
Shakespeare’s plays fit in with Wolfflin’s baroqiu character¬ 
istics, they are pictorial, atectomc, and the line of design, so to 
speak, is diagonal, not vertical, they are not balanced about 
a central act or axis Like the t tekmg by Rembrandt, they 
have a tendency to one-sidcdness, they seem crowded on one 
side, Acts I-III build up an action and reveal characters in 
action for us with design and movement, Act IV usually lags 
or is overcrowded with incident, and the leading character is 
generally inactive or absent from the stage Act IV, like that 
portion of baroque painting which extends out and beyond the 
diagonal line, gives us interplay of light and shadow, perspective, 
glimpses usually of the bigger stage, the world of events and 
circumstances, upon which the actual drama plays and of which 
it is a part Moreover, Shakespeare’s drama is characterized by 
a sense of unity in variety There is a distinct center of interest 
— certain characters, about which incident and parsonages are 
grouped, as, for example, Hamlet, Lear, Antony and Cleopatra, 
Romeo and Juliet Many of the things which appealed so tre¬ 
mendously to the young enthusiasts of the “Storm and Stress” 

and to the young Goethe — are thus seen to be elements of 
another type of artistic form, a type which at that time could 
scarcely be understood and appreciated by a generation whose 
entire training had insisted upon the inviolability of an art 

• Walsel, Oakar, Qehali und OetltUi %m Kunttwerk den Deutschen (Berlin— 
Neu-Babelsberg, 1928), and Dot Wortkunatwerk (Quelle und Meyer, Leipaig; 
1996) 
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based upon Renaissance tendencies and traditions Shakespeare 
seemed to Goetho in 1771 like a new world m which he might 
find a refuge and support for his own emotional and iconoclastic 
extravagances during the time whin he was breaking the shackles 
of a rigid formal classicism 

Walzel is unwilling to fix the term “baroque” upon the form 
of the Shakespeare drama, because he fears an abuse of the term 
in literary scholarship, such as has characterized the use of the 
word “romantic ” Nevertheless, m his analyses of King Lear and 
Antony and Cleopatra he skilfully fits the Shakespearean structure 
into the general patterns of baroque art, and finds in Shakespeare 
a basic feeling for form similar to that which characterizes the 
art of Rembrandt and Rula ns In his s< arching and self-torment- 
mg studies in Shakespeare Otto Ludwig, the German realistic 
novelist and dramatist, very aptly compares the form of Shake- 
sp<art's dramas to that of the sonata, 6 this appealed to Ludwig 
because he woh himself a giftid musician A W Sehlegel was 
nearer Wblffhn and Walzel, however, whtn he characterized the 
classic drama as being like sculpture and Shakespeare as being like 
painting * 

When we turn now to the French classic drama, particularly 
that of Racine, the other outstanding pattern which Goethe 
found at hand to study and to imitate, w t find at once the char¬ 
acteristics of the Renaissance art of the sixteenth century, 
according to Wblfflin’s categories Here are dramas that are tec¬ 
tonic, linear, symmetrical in form, with careful balancing and 
grouping of character and incident about a central axis in the 
third act Corneille and Racine give us works of exquisite finish 
and polish Like Raphael's paintings, they have outline and 
design, dignity and repose, simplicity and directness The light 
is thrown full upon them, part of the drama is not, so to speak, 
in the light and part in the shadow The characters are few, 
and each has, on the whole, a distinct entity and a function 
to perform in the dramatic structure The lines of design are 

1 Ludwig, Otto, Werke (Bong and Co , Golden© Klassiker Bibliothek, 
Vierter Tell), p 57 & 

* Sohlegd, A W, VorU$ungen uber dramatuehe Kurut u nd Lxteraiur 
(Kurt Schroeder, Bonn und Leipzig, 1923), II 110 
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vertical and horizontal Each drama is grouped about a central 
scene in the central or third act, and both Racine and his master 
Corneille were very careful to arrange the incidents of the dra¬ 
matic movement so that they would occur in proper balanct and 
proportion and would be well timed and spaced m regard to the 
central, vertical structure There is distinct tendency toward 
“surface art”, there are no glimpses into a world stage m the back¬ 
ground, no dramatic perspective and depth There is emotional 
intensity and crisis in a closed and concentrated design Carl 
Steinweg in his remarkable analyses of the dramas of Cornulle 
and Racine, and especially of Goethe's Iphigeme and Tasso and 
the relation of them to Racint, a work which appeared in 1912, 7 
uses principally architectural terms to present his material His 
aim is to show that the aesthetic feelings of P'rench classicism are 
based quite rationally upon a mathematical and an architectural 
basis He finds that Corneille and Racine after him built their 
dramas by well-balanced grouping about Aet III, that the central 
scene of each act m its turn serves as an axis for the act, and that 
oftentimes both Corneille and Racine, in order to preserve tins 
symmetrical balance, quietly introduced scenes and incidents quite 
unnecessary and immaterial to the direct course of the action 

The great indebtedness of the German classic drama to the 
French classicists, Corneille, Racine, and Voltaire, especially m 
regard to artistic form, has never in my estimation been truly 
or justly acknowledged by German scholars Schiller, whosi 
classic dramas became patterns for most of the dramatic litera¬ 
ture in Germany dunng the nineteenth eenturj, owes as much 
to them as he does to Shakespeare or to the Greeks And even 
though leasing aimed his critical shafts at them, more particularly 
perhaps at their imitators, his own dramas are unthinkable without 
them Both Goethe and Schiller made use of the French classic 
drama in their efforts to improve conditions on the Weimar stage 
Goethe translated the Mahomet and the Tancred of Voltaire, and 
shortly before his death Schiller completed his translation of 
Racine's Ph&dre 

7 Steinweg, Carl, Goeihst Seekndramen und thre fraju&nachen Vorlagcn 
(Max Niemeyer, Halle, 1012) 
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The influence of the drama of Racine is most evident, however, 
in Goethe's Iphtgeme, in which Renaissance tendencies in form 
are used by him more porfcctly than in any of his other works 
We have in this work a grouping of scene and character about 
a central axis m Act III, and in many of the acts there is grouping 
about a central pivot and careful balancing obtained by skilful 
arrangement of dialogues about a soliloquy or soliloquies about 
a dialogue The lines of construction are vertical and horizontal 
Ihe action is simple and direct and, as with Racine, highly 
emotional The work is ein Seelendrama, and has linear, tectonic 
form, clarity, and repose Tasso and Egmont , both of them com¬ 
pleted shortly after Goethe's return from Italy, like the scenes 
added to Faust at this time, are constructed with a similar feeling 
for tectonic form 

Fxceptuig the scenes in Faust , I find Egmont to be in this 
regard the most interesting and revealing of these dramas Here 
we have a historical subject, a truly Shakespearean background, 
lending itself quite easily to every tendency of a more baroque 
treatment But Goethe patterns quite carefully after Renaissance 
models He uses what he has aptly called in another connection 
“concealed symmetry" He gives us perspective, depth, color, 
something of a larger panoramic stage sotting with the march 
of soldiery, the movement of crowds, and ready change of scene 
The drama seems irregular and somewhat dispersed in form, but 
it is constructed with an instinct for form and proportion that 
is quite surprising Two scenes, each one quite independent 
of the other and yet united to it by subtle touches of atmosphere 
and common interest, form the central unit, the third act Adja¬ 
cent on either side in Acta II and IV are the “big" dramatic scenes 
of the play Acts I and V quite naturally fall into place at either 
extremity of the construction Each act, except Act III, opens 
with a folk scene which not only presents with varying degree 
of intensity the fate of the people, but also reflects the paralleling 
fate of the hero Egmont In the latter part of the drama Goethe 
also uses a typical Renaissance grouping and balancing by means 
of soliloquy and dialogue Each scene is complete in itself, Uk$ 
a bead on a string of beads The work has harmony in variety. 
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and no part is emphasized at the expense of another Rvin though 
Egmont may not be present in the scene he is its central motif 
It was this very predominant character of repos< and architectural 
grouping to which Schiller objected and which he sacrificed for 
theatrical effect in his stage version of Egmont Goethe also groups 
his characters in the scene Bomcwhat after the fashion of the 
French They appear m pairs, as Kl&rchen and MutU r, Margarete 
and Machiavel, Egmont and Sekrethr, Alba and Silva Except 
for the folk scenes there are but few characters on the stage at a 
time, in the scenes of dramatic tension, simply Egmont and 
Oramen, or Egmont and Alba In the folk scenes each individual 
is oarefully and consistently delineated — there is finish even in 
detail 

Goethe’s inherent inclination for Renaissance form also lies 
basic to Wilhelm Meister’s criticism of the form of Hamlet and 
gives direction to his effort to reconstruct it Wilhelm feels free 
to change, as he puts it, "the external relations of the persons, 
whereby they are brought from piact to place, or combined in 
various ways, by certain accidental incidents ” The very baroque 
elements of the drama, the looseness, irregularity, and diffuseness 
of Act IV, offend him most of all — and these he proposes to alter 

Goethe’s revision and adaptation to the Weimar stage in 1811 
of A W Schlegel’s translation of Shakespeare’s Romeo and Jidiet 8 
gives us, however, most valuable testimony of his intuitive tenden¬ 
cies for the Renaissance form of the drama Out of a typically 
atectonio, asymmetrical dramatic construction, full of color and 
passion, of gayety, merriment, tears and tragedy, ht builds a 
tectonic, balanced, proportioned drama Shakespeare’s lines of 
design are typically diagonal, the bulk of the grouping and move¬ 
ment is concentrated in Acts I-III, Acts IV and V are somewhat 
slow and extended Goethe breaks this form of grouping He 
rebuilds the work about a central axis in Act III, places his big 
scenes in Acte II and IV, reduces the numb* r of scenes to twelve, 
omits many characters, and quite radically changes the charac¬ 
teristics pf the nurse and of Mercutio The nurse iieoomts simply 
an elderly confidante of Juliet, and Mercutio plays a similar 
• Ooeihet Werki (Weimar edition), IX 189 
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r61c to the duke His g&y spirit becomes heavy and somewhat 
coarse The Queen Mab speech is entirely omitted But the most 
revealing change which Goethe makes lies in the manner m which 
ho lifts the tragedy of the lovers out of the typically baroque 
setting into which Shakespeare had placed it I or Shakespeare's 
drama is not merely the tragedy of Romeo and Juliet, it is also, 
in the words with which Herder characterized all of Shakespeare's 
drama, Weltbegebenheit und Menschenschicksal The deadly feud 
between the Capulets and the Montagues is a menace to the wel¬ 
fare of the state Of this, Shakespeare keeps us aware from the 
first scenes of the play until the closing scene, where a reconcilia¬ 
tion takes place over the dead bodies of the lovers Goethe gives 
us merely the lovers' tragedy, based upon a family feud Act I 
is a typical Goethean construction, it is m three parts (1) the 
street before Capulet's house, where servants are singing as they 
decorate for the masked ball, (2) the inside at the dance, and 
(3) the garden scene Act II gives us (1) the union of Romeo 
and Juliet m Fnar Lawrence's cell, and (2) the street scene, 
duels, and deaths of Mercutio and Tybalt In Act III, in which 
Shakespeare puts his big scenes, we find two scenes of repose, 
consummation, and preparation (as in Egmont) (1) Juliet learns 
of the death of Tybalt and banishment of Romeo, and (2) Romeo 
learns from Friar Lawrence of his own doom Act IV plays in 
Juliet's room and the balcony opening upon the garden and gives 
us (1) her farewell and leave-taking of Romeo, and (2) her agree¬ 
ment with Fnar Lawrence to take the sleeping potion Act V 
gives us Romeo's return from Mantua and the death of the lovers 
in Capulet’s tomb The important scenes which Shakespeare 
places in Act III, the duel and the death of Tybalt (Scene 1) 
and the leave-taking of the lovers (near the close of the act), 
Goethe groups about Act III as the central axis, m Acts II and IV 
The adaptation presents a dramatic structure and form quite 
close to the usual examples of the Renaissance tectonic drama 
It is very similar to that of Goethe's Egmont, and is in every way 
typical of the manner m which he constructed his dramas 

We have sketched briefly Goethe’s indebtedness to the dra-^ 
matic patterns and models existing in his day, the French classic 
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drama and Shakespeare, and have observed how ho followed 
an inherent bent toward the do* d tectonic Renaissance type of 
construction His most characteristic and best-formi d plays were 
written before his friendship with Schiller enriched and deepened 
his knowledge and understanding of dramatic form, but all his 
dramatic efforts were henceforth simply variations of the basic 
structure of Iphigenie, Tasso , and Egmont — even the Faust, in 
its individual parts and as a whole It is true that these works 
have been frequently and severely criticized as lacking m theatri¬ 
cal effect Schiller, who was always perfectly at home in the 
theater, was among the first to point this out, and seemed to bo 
always ready to revise them and adapt them for the stage But 
the truth is that they have won out on the German stage against 
all efforts at revision by lesser spirits hgmont, as played in 
its original form, is always effective, as are Iphigenie and Tasso 
They are the works of an artist who, even though he clothed the 
basic structure of his drama m a world of color and perspective 
that seems at times almost Shakespearean, arranges and groups 
and selects with an eye for the inner unity and harmony which 
characterizes the simplicity and repose and dignity of the Renais¬ 
sance tradition 

In mentioning his return from Italy in 1788, where he had been 
particularly attracted to the many examples and masterpieces 
of Renaissance art, Goethe said “Aus 1 taken, dem formreithen, 
war ich in das gestaltlose Deutschland zurUckgewiese n ” * In 
these words, it seems to me, he touches upon what had become 
for him the major problem of his life as artist and poet, and also 
upon the secret of the significance which the Italian Journey 
had for him Possessing the instinct of the Renaissance artist, 
of the classicist, for a type of beauty and symmetry of form 
which characterizes a closed art-universe, he found himself born 
with a soul and spirit typically Germanic, and filled with a 
consciousness of restless and eternal longing and striving, and a 
sense of cosmic distanco and direction The content of Goethe’s 
art works — of Faust , let us say — is Germanic, European, ba- 

* Jubil&uras-Ausfabe, 39 317, for Goethe's interest in Palladio In the 
Italienuche Reus see ibid, 26 66, 63, 77, 7G ft 
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roque — indeed Faust has become a symbol of the ceaseless striv¬ 
ing and effort of western civilization, but the basic tendency in 
form is classical and is of the Renaissance tradition One is 
reminded, in this regard, of the statement of Oswald Spengler in 
The Decline of the West, 10 that, after all, the Renaissance was 
born of a spirit of protest — the artist’s or humanist’s dt fiance 
of a universe that seemed to be always just escaping his grasp, 
though he achieved, as Spengler says, something wonderful, 
namely, “a feeling for the bliss of perfect nearness, for pure, restful 
and liberating space-effects, bright and tidy and free from the 
passionate movement of Gothic and Baroque It is not the 
classical, but it is a dream of classical existence, the only dream of 
the Faustian soul in which it was able to forget itself ” 

University or Michigan 

10 I 238, 273 (Knopf, New York, 1926) 



FRENCH COURTLY LOVE IN ENGLISH 
COMPOSITE ROMANCES 

JOHN WILCOX 

T HIS paper is a continuation of a study published three 
years ago under the title “Defining Courtly Love” 1 At 
that time I presented an analysis of the ideas of love found in the 
literature patronized by Mane de Champagne in the latter part 
of the twelfth century I am now applying the definition devel¬ 
oped in that study to the English composite romances based on 
sophisticated courtly romances of French origin ,* namely, Ipoma - 
don and its two variants, The Lyfe of Ipomydon and Ipomedon , 
Sir Degrevant, Generydes, Paitonope of Blots, and The Squyr of 
Lowe Degre This present study has pertinence because it uti¬ 
lizes what is perhaps the best material in which to find the nor¬ 
mal English reaction to the doctrines of Courtly Love Writing 
late enough in the Middle Ages for the doctrines of Andreas 
Capelianus and the literary models of Chretien de Troyes to be 
available influences, the authors of the composite romances 
should reflect the normal English reaction to these essentially 
French ideas of love better than translators, for they were free 
to accept or reject Since these authors knew the Continental 
romantic literature from which they fabricated new combinations, 
we may be sure that they could not have been ignorant of French 
ideas, as the writers of original romances might If the authors 
of English composites incorporated French ideas, it must have 
been because the ideas seemed acceptable to them and to their 
public, and, on the contrary, if they steadily rejected or modified 
certain ideas, there must have been determining differences in 
thought and taste between the two races 
1 See note 3 

* Wetts* J E , A Manual of the Writings m Middle English (Yate University 
Press, New Haven, 1918), p 141 

675 
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Before I take up the English romances, it may be useful to 
restate the definition of Courtly Love developed previously 
After an analysis of the romances of Chretien de Troyes and 
the treatise by Andreas, De Arte Honeete Amandi , I found that 
the conventions characteristic of the Courtly Love doctrines of 
Northern h ranee were as follows 

A The t oorahtp of woman — The lover assumes the innate superiority 
of his mistress and gladly lives submissive to her will 

B Doctrinaire free love — The love is free in the sense that it is the 
spontaneous expression of mutual desire, unaffected by social, religious, or 
economic pressure It is free in the sense that obligation ends with the death 
of desire Like modem free love, it is a relationship of which the principals 
are proud Only a hostile social order makes furtlvenees an undesired prac 
tical necessity It is unrelated to promiscuity or occasional laxness in conduct 

C Sublimation by chioalnc activity — True love, under the courtly con¬ 
vention, always makes the lover a better knight He transcends his old 
records for valor, fair play, generosity, humility, and courtesy His onergies 
are largely devoted to quests Most of his service to his lady is done at Buoh 
a distance that his love is largely sublimated 1 

Let us now examine the English courtly composites in an order 
as nearly chronological as we can make it 1 he first one is Ipom - 
adon, the best of the three extant Middle English versions of 
Hue de Rotelande’s Anglo-Norman IpomMon, which was written 
about 1190 by the Hertfordshire Norman who used various roman¬ 
tic materials, chiefly the motifs of the three days’ tournament, the 
fair unknow'n, and the court fool 4 These versions appeared in 
three different dialects in tho fourteenth and fifteenth centuries 
Iponiadon is a North Lancashire version of about 1350 and follows 
the original with fidelity 5 

Ipomadon, the heir of the king and queen of Poyle (i e Apuha), 
has been carefully reared and trained in courtesy, hunting, and 
chivalry 6 Hearing talk of La Fifcre, the beautiful young maiden 

* Wilcox, John, “Defining Courtly Love,” Pap Mtch Acad Sa, Artt 
and Letters, 12 (1930) 322-323 

4 Wells, op eU , p 148 

1 Hibbard, L A, Mediaeval Romance in England (Oxford University 
Press, New York, 1924), p 225 

8 Kttlbmg, E, Ipomedon in dret cngluehen Bearbeitungen (Breslau, J889J - 
vv 161-156 All later citations are to this text 
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ruler of Calabrye, he longs to ste her and learn the manners of 
her court His tutor Talaniewe gets the royal consent, and he 
and Ipomadon s<t out incognito Ipomadon is received as a 
strange “ valet ” by the lady of Calabrye and made a tupbearer 
He serves for three years with generosity, court < sy, and popularity 
After a day of hunting in which he distinguishes himself before 
her eyes, the lady covertly betrays her love for him Disguising 
her remarks by directing them at his friend Jason, she says 

thou wylte love of lftdyoa wynne 
On othere wyase thou must© begynne, 

Syr, for thy good I Bays 1 

Gyfl the to juatea or to tumnynge, 

Or elB lett be thy nyce lokynge, 

For helpe the not mayct 7 

When in bed she is unable to sleep from love of Ipomadon She 
thinks regretfully of her oath never to wed anyone but the greatest 
knight in the world She yearns for her unknown valet, and 
wonders how everything will coim out Ipomadon, too, lies 
sleepless and pale in his inn Thus the symptoms prove both to 
be in love That night Ipomadon resolves to go away and become 
the best knight in the world and then claim the lady 

He returns home to Poylo and after some years is victori¬ 
ous in every tournament throughout Christendom and Arabia 
Meanwhile the lady of Calabrye is urged by her barons to choose 
a husband When she demurs she is forced to appeal to the 
judgment of her uncle, King Mellyagere of Cessyle They agrte 
to call a tournament Heralds are sent everywhere, the lady 
prays they will reach her lost “valet ” Ipomadon hears the 
news, comes to the court of Mellyagere, and gets permission to 
act as the queen's courtly servant, asking no reward but a kiss 
When the time for the tournament arrives he denies all interest 
and each day stays behind when the court goes forth to the tilt¬ 
ing Then he pretends to go hunting, but actually rushes secretly 
to the tournament and defeats all comers He is the unknown 
knight, wearing, on three successive days, white, red, and black 
trappings in turn Meanwhile faithful Talaniewe does enough 

7 Ibid , vv 861-856 
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hunting to provide the spoils of the chase that complete the 
deception Each day the hero sends word to the lady, through 
his friend Jason, that the victory was won by her lover Then 
he rushes back to the queen, feigning a day of hunting and receiv¬ 
ing the pbes of all for his cowardice 

Instead of claiming the lady he has won, Ipomadon steals 
away from Mellyagere's court and hurries home to find his father 
dead Still unwilling to settle down on the throne he sets out 
incognito, seeking further adventures and fighting everywhere 
Sir Lyolyne, a repulsive but fierce knight, demands the hand of 
the lady of Calabrye and is ready to take it by force She needs 
a champion Shaved and dressed like a fool, Ipomadon turns up 
at Mellyagere's court and secures the boon of the next deed of 
arms Soon a maid from Calabrye enters with the story of 
Sir Lyolyne's intentions Naturally Ipomadon gets the mission 
and sets out with the maid, who has reluctantly accepted the fool 
to champion her lady On the road he defends her from three 
knights who successively try to abduct her, the last one being the 
brother of Sir Lyolyne Then the maid asks for Ipomadon's love, 
saying 

Lova will lett me have no pea* 

Syr, after my faders dyweace 
Off Burgayne ayre am I, 

Lett this alone and goo we theder, 

, Ye shall be lord off all to geddyre, 

Both of bowra and bye! • 

Thinking only of his one love, Ipomadon instantly dismisses the 
offer 

Dressed in black armor, Ipomadon appears before his beloved 
lady's castle and defeats the Intrepid Sir Lyolyne, who treacher¬ 
ously takes advantage of Ipomadon's fatigue to circulate an un¬ 
true rumor of the fool's defeat, causing the lady to take to her 
ships Misled by the black armor into thinking the victor is 
Lyolyne, a new figure, Cabanus, rushes from Mellyagere's court 
and fights Ipomadon In the midst of the fight they recognise 
each other as brothers who had never met A messenger hastens 
to the lady to identify the knight in the black amor 4 

* Kftlbing, op «(, vv 7203-7208 
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He is the kyngu* aone of Poyle 
He trsveld hath© thorowe many a eoyle, 
tor your love aventurs sought 
For your love he made kytte his hero, 

For your love he made him foie every whore, 
lor your love grette wonder wrought, 

For your love hathe sufferd payne 
And for your love byolyne hathe slayne, 

And to the ground© hym brought • 

A huge wedding in the presence of the great was marked by the 
reward of retainers The couple had several children and lived 
happy ever after 

The second version of the story, The Lyfe of Jpomydon , 10 an 
East Midland text written about 1400, condenses the story of 
Hue's 10,000 lines to fewer than 2,500 This version leaves out 
nearly every bit of the introspection on the part of the separated 
lovers which characterized the original, it contains the same 
action, but leaves it inadequately motivated Not a word is 
given about Ipomydon's love for his lady except the first betray¬ 
ing gaze and a meeting just before the wedding None of the 
other variations is pertinent Courtly manners are more fully 
developed in The Lyfe than in the original 

The third redaction, Ipomedon, n found in a manuscript of the 
late fourteenth or early fifteenth century 18 tells, in prose of a 
badly mixed dialect, the same story as Ipomadon , keeping closer 
than The l/yfe to particulars of the plot, especially in the ruder 
conception of manners found in the early story The details of 
the three days' fighting are much more elaborate than in The Lyfe, 
but the introspection of the lovers is just as carefully omitted 
In all three versions a certain worship of woman is implied, 
but not very consciously It roaches the dearest expression in 
the last lines quoted above Free love is absent Chivalnc sub¬ 
limation during the courting period could not be more complete, 
it is the essence of the love story and the motivation of the adven¬ 
tures The free use in Ipomadon of the old conventions of how 
people in love behave, some of which are as old as Sappho, sug- 


• IUd,w 8669-8678 
w Edition oited in note 5 


10 Edition cited m note 5 
Wells, op ctf , p 147 
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gests a familiarity with similar treatment in Chretien or his 
courtly successors Rules might be found m Andreas for many 
such incidents in this story This would support the premise that 
the writers of composite romances knew the Continental litera¬ 
ture of Courtly Love 

The next composite romance in the series, Sir Degrevant ,<• 
was composed in the North dunng the last half of the fourteenth 
century Certain details of the story and of the stanza structure 
suggest that the unknown minstrel author had some contact with 
the Welsh, 14 although he wrote in good Northern dialect Miss 
Hibbard thinks u it unlikely that there was an antecedent French 
romance, but there is much internal evidence that the author was 
familiar with the romances of the Continent Since actual raids 
occurred before the earliest border ballad literature was written, 
the commonly admitted similarity of the opening to The Hunting 
of the Cheviot is not important The composite character is shown 
by its unmistakable relation to the English romances Eger and 
Grime and The Earle of Toulouse 16 

In the midst of a deadly quarrel with a neighboring carl over 
unfair hunting forays Sir Degrevant sees the earl’s daughter 
Melidore and falls instantly in love He has the usual symptoms, 
sadness, loss of appetite, sleeplessness, sighing, and weeping At 
great peril to himself he visits her and avows his love She 
declines his offers and sends him to sleep with her maid He 
remains true by sending his squire to receive that favor In a 
tournament Sir Degrevant wins a joust from the duke of Gerle, 
a suitor for Melidore’s hand The next day he again wins, both 
victories are due to the inspiration of Melidore’s love 14 The 
father is enraged, but such prowess wins the daughter’s heart 
She secretly receives him in her chamber and offers him a fine 
supper, which both enjoy m spite of the danger they know is 
involved But when at midnight he asks her for the supreme gift 

w Edited by HalUweH-PhiUlppu, J 0, in Thornton Romance* (Camden 
Society, London, 1844), pp 177-256 

14 Brown, L, “On the Origin of Stanaa linking in Middle English Allit¬ 
erative Verse,” Romanic Renew, 7 (1916) 271-283 
u Hibbard, op c»t, pp 306-810 
14 Edition cited in note 6, w 1289-1296 
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of love, she quickly orders no more of that kind of talk until he 
mames her with her father's consent He agrees to the terms, 
and then they sleep chastely in the same bed 17 H( passes nights 
with her under thes* conditions for nearly a year 

One night a forester follows him and his squire, and then 
hurries to her father with the scandalous news The next night 
the carl’s steward ambuslus Sir Degrevant with a large force of 
men The hero fights all night, slaying sixty assailants before 
the rest flee The vengeful earl threatens Mehdorc, but her 
mother interf(res and demands a peaceable settlement Sir De¬ 
grevant is summoned, the quarrel ended, and a marriage con¬ 
cluded in a magnificent show of pomp and generosity The 
couple inherit the earl’s estate, live happily for thirty years, and 
have seven children After Mehdore dies the still vigorous Sir 
Degrevant goes to the Holy Land and makes a brave end fight¬ 
ing the sultan 

We find numerous conventional symptoms of love in Sir 
Degrevant Although the hero is full of d< votlon and courteous 
consideration for his lady, the evidence of actual worship of 
woman is slight Instead of free-love doctrine we have legal 
marriage after a chaste period of waiting for obstacles to dis¬ 
appear Mehdorc’s competence to guard her chastity and to 
turn her lover’s desire into the way to matrimony, and their quaint 
custom of “bundling” emphasize the lady’s virtue As pointed 
out above, there is much sublimation of the knight’s love into 
heroic action 

Let us turn to the third story on our list, Generydes , 1B which 
was composed in Midland dialect 19 about 1430 in two apparently 
independent versions The shorter one (6,695 lines), found in 
the Trinity College manuscript, is used in this study Schofield 
believes that both were derived from a non-extant Anglo- 

17 Edition cited in note 5, w 1519-1544 
»• Wnght, W A , Generydes (EETS, London, 1878) 
lf For this opinion as to dialect I have the unpublished judgment of 
Professor Charles C Fries Wright, Schofield, Wells, and Hibbard offer no 
comment on the dialect of the romance 

M Schofield, W H, English literature from the Norman Conquest to 
Chaucer (New York, 1906), p 810 
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Norman poem of the time and nature of Ipomtdon Miss Hibbard 
thinks 21 the original version, whether in French or in Middle 
English, was a fourteenth-century composite, made chiefly from 
French texts of current romances Howe decided 22 in his study 
that the two manuscripts are entirely independent versions of 
the original Echoes are heard of Erec and Emde , Marie's lay of 
Quigcmar , and Ipom6don t Eastern legends much diluted, and 
other stock material of romances 

Two generations are represented in Generydes The love 
story of Aufenus, the father, is as follows The wife of King 
Aufcnus of Indc is secretly unfaithful, loving the king's steward 
and eventually making him King Amelok On a hunt a magic 
stag leads Aufenus to Sereyne, princess of Surre (1 e Syria), she 
tells him she is brought thither to bear him a Bon They beget 
Generydes and part, each faithful to the love of the other Years 
later the steward, abetted by the queen, creates a successful 
rebellion against Aufenus, who flees to Thrace and starts life 
anew Sereyne, who has never marned, seeks him out They 
are properly married, Aufenus works up to the peaceful possession 
of the throne of Thract, they have another son 

The story of the second generation starts when Generydes 
turns up at the court of Goff re, the Sowdon of Persia, and instantly 
becomes enamored of Goff re's daughter, Clanonas They pledge 
their love and exchange rings early in the story, but encounter all 
sorts of delays before they are married M Once their chaste rela¬ 
tionship is slandered by an enemy of Generydes and her father 

callid her, god wote, right shamefully 
All other wise thanne he cowde moke the preff u 

Generydes on one occasion fights before Clarionas, but she does 
not inspire unusual prowess a Once Clarionas is abducted until 
Generydes rescues her Later she is falsely told that he is forced 
to marry another, she believes it and swoons, on their next 

n Op cti, p 281 

* Hibbard, op cU, p 282 

M The pledge comee at v 906 and the marriage at v 6911 

« Vv 1452-1453 

* Vv 2584-2789 
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meeting he upbraids her and then forgives In r lack of faith *• 
They spend that mgkt together in chaste embraces, 

Nor sownyng to [no] villany ne shame 
In grete pleasure and in all goodlihede n 

Disheartened by the death of many relatives, Generydes falls 
mck at Dam as Olarionas comes and cures him by her loving 
care They soon marry, inherit the kingdoms of Persia, India, 
and Thrace, and are last seen arranging marriages for their issue 
In Generydes we find almost none of the conventional symptoms 
of love except sadness and swooning Romantic lovo leading to 
marriage through innumerable obstacles, including parental oppo¬ 
sition, is the way of life' Aufe rius and S< reyne acquiesce m this 
doctrine by legalizing their love as soon as possible There is no 
worship of woman, as tho upbraiding of Clanonas shows clearly 
Chivalnc sublimation is entirely ignored, Generydes battles 
bravely because he is a strong, courageous knight, but his valor 
has no relation to his love for C larionasf 

Our fourth romance, Partonope of Biota, 2 * exists in two fifteenth- 
century versions that vary considerably in substance and form 
The longer is in the Southern dialect, it was based on the extant 
French Partonopeus de Biota, of which there are several versions 
The shorter seems to have come from a lost subsidiary trench 
text 29 We are dealing, then, not with an English composite, but 
with English versions of a trench composite In a brief discus¬ 
sion of the sources Schofield 80 mentions Cupid and Psyche, Yvatn, 
the fair unknown, and the Breton lays of Cuingamor, Qutgemar, 
and Larwal 

Lost on a hunt young Partonope conus to a ship and enters 
It sails magically away to an enchanted country where he finds a 
castle and hospitality proffered by invisible hands In his bed in 
the dark he discovers a charming companion, with whom h( < xpen- 
ences the Cupid and Psyche story over again The lady, Melior, 
tells him she is queen of Byzantium and has used these onchant- 

» Vv 6314-6323 » Vv 6339-6340 

M Bftdker, A T, The Middle-English Versions of Partonope of Bhr}S 
(KET 8, London, 1912) 

« Hibbard, op eU , pp 200-213 Op eU , pp 307-308 
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ments to bring him to her as a lover He pledges faithfulness, 
she says she must stay invisible for a year and a half, and then 
they may be married Meanwhile they may enjoy each other 
fully This is the only one of the composites that gives much 
space to detailing the intimacies and felicities of lovers Sl In 
exchanguig lovers' vows they restate the essence of the courtly 
code, particularly the expression of love in great deeds of valor 
He is obedient and shows a courtly inclination to worship her 
will blindly His later troubles come from his failure to keep 
his love secret, a fte motif rationalized under the second rule of 
Andreas 

When twelve months have passed, Partonopc proposes to 
visit his uncle, the king of France, and his mother Mehor tells 
him that his father is dead, the country invaded, and his presence 
needed After 2,500 lines of military exploits that consume 
Partonope's energies, the wars are over, he thinks again of 
Mehor and of his promise to return to her His mother induces 
him to revial his love story to her She and the king of Franc© 
plot to keep him at home by means of a love potion and a pretty 
niece of the king Just as he embraces the new love under the 
influence of the drug, she speaks of his old love, his senses sud¬ 
denly return, and he bolts He revisits Melior, confesses, and 
hears her understanding forgiveness as she says 

I love you a thowsande fold he more, 

That ye have been wayde so sore, 

And leve hem olle and drawe to me w 

In a fortnight Partonope again goes home after further pledges 
and warnings against his mother's plots His mother has the 
bishop of Pans convict him of his sins Under this new influence 
he returns to Mehor with an enchanted lantern, he sees his 
invisible lady, and the ddb&cle of the broken spell follows Both 
lovers swoon, then they sadly part Retiring to Blols, Partonope 
refuses to see bis mother or the bishop and quickly degenerates into 
the semblance of an old man A year of this is enough, he goes 
to the Ardennes to be killed by wild beasts There Mehor's 

11 Edition oitod in note 28, w 1170 1691 
» Ibtd, w 6476-5478 
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sister Urake finds him, cheers him with forged letters from Mehor, 
and tends him until he recovers Ins youth and strength Par- 
tonope will not allow Urake to blame Mehor for crucltj 

“Why/’ geide he, “I did her treason?, 

Wherefore I have deserved wde 
Ever to lyve in care and dole, 

Till that hir lust to foryeve me 
For as aho will so mote it be ’ ** 

When a young woman accompanying Urake falls in love with 
Partonope, his constancy to Mehor is incredible to the Fnghsh 
poet who interrupts to say 

Thus seith myn auctours after whome I write, 

Blame not me I most endite 
As nye after hym as ever I may, 

Be it so he or less I can not say M 

Urake visits Mehor, who has lost her enchanted nature, to 
prepare her to receive Partonope, telling her how he has suffered 
but keeping his recent recovery a secret As Melior’a barons are 
demanding her marriage and insisting that sht choose a brave 
man, a tournament is proclaimed for that purpose Mehor fears 
she has lost her Partonope and knows she can love no other 
Urake prepares Partonope for the tilting While Mehor suffers 
from disappointed love, Urake teases her mercilessly, but she 
smuggles Partonope into the palace, so that Mtlior unwittingly 
knights him with a hundred others, as she had once said she 
should do Before the tournament the poet interrupts his story 
to bewail the present coldness of women Whereas men used to 
win ladies by prowess, riches, largesse, fair speech, and the like, 
now 

The worlde is turned anoher way 
For neyther ncheeee ne beaute 
Ne fayre epeche In no degre 
May make a man his love to wynne 
They be so sore a-ferde to synne K 

Thus the moral changes brought to England by the religious zeal 
associated with Wychf and the Lollards sadden the poet In 

« Ibtd , vv 7511-7515 « Ibid , vv 7742-7745 

« Und , w 9671-9675 
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the tournament Partonope is recognised by Mekor All the com¬ 
batants fight like lions because she watches them, but Partonope 
and a fncnd are among the best After the fighting the poet 
maintains the suspense for hundreds of lines as obstacle after 
obstacle arises and disappears, but Partonope and Mehor are 
finally married and left very happy on the wedding day 

Partonope of Bins is the only one of the composites to permit 
extreme intimacy between hero and heroine before marriage and 
to imply the essential goodness of the relationship (Aufenus is 
hardly the hero m Generydee ) Being closer to the French than 
the others, this emphasizes the English reluctance to sanction 
free love Little stress is placed on love as a source of strength, 
although the idea kngers in the story, suggesting that the English 
poet did not fully grasp the significance of sublimation as a port 
of love doctrine An attitude of obedience to Melior runs through 
Partonopc's career and helps compose the plot 

The lost romance on the list, The Squyr of Lowe Degre is a 
short fifteenth-century composite from East Midland A squire 
of low rank m the service of the king of Hungary loves the prin¬ 
cess, who rewards his overheard sighs with the promise of her 
love Ho must qualify, however, by seven years* apprenticeship 
to chivalry and then win her father's consent But a rival spies 
on his wooing and, with the king's permission, assails the squire 
when he returns to his lady's chamber to bid farewell In the 
fight the squire kills the rival and escapes after exchanging 
clothes with his victim The lady embalms her supposed lover's 
mutilated head and keeps it by her bed After seven yeaxa' 
exile the squire returns in time to get the father's consent, the 
girl’s hand, and the kingdom There is little originality in the 
story, for almost every shred and patch has a thread traced to 
other romances The two extant versions seem to have been 
formed from a common antecedent tale of English origin and of 
the same general substance n This, the last of the series, follows 
closely the English ideas of love Chiv&lric activity is not a sub¬ 
limation, but, as often elsewhere, is a rationalisation of the doctrine 

* Mead, W E., The Squyr of Low* Degre (Ginn and Co, Boston, 1904J^ 

” Hibbard, op at , p 303 
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of sublimation The heroic events are performed to secure parental 
consent and to remove material obstacles to a successful married 
life, not to express love in another way 1 here is some emphasis 
on the worship of woman, but not a concession of her innate 
perfection Rather the idea of perfection is rationalized as proof 
of the intensity of the lover’s desire, and made natural by her 
social superiority Romantic Iovt leading to marriage has its 
customary place Unquestioned social convention produces the 
usual premarital restraint 

That my father so fayne may be, 

That he wyll wede me unto thee, 

lhat we might our dayes endure 
In parfayte love that is so pure * 

After this survey of the English composite romances wo may 
consolidate the charac tons tics common to them and transfer 
these characteristics to the English people with some confidence 
that they are descriptive t irst, let us consider the significance of 
their geographical distribution The North, North Lancashire, 
Midland, East Midland, and Southern dialects are rt presented 
Characteristics common to these romances may be reasonably 
extended to the greater part of the island, for the West is the 
only considerable region not represented Our conclusions should 
apply to both the Anglo-Norman and the Saxon elements of the 
population, but not to the Celtic In short, we have a fair survey 
of some opinions prevailing throughout England from 1350 to 
1500 about the proper relation between the sexes, opinions that 
are more precisely stated because they are a conscious reaction 
to French doctrines of Courtly Love 

In none of these English stones does the dootnne of worship 
of woman appear well developed and clearly announced, some¬ 
thing like social equality is assumed Where considerable defer¬ 
ence appears, as in Partonope of Blots , it is obviously closer to the 
French source, a Southern text on a French original The tend¬ 
ency to place woman on a pedestal, which has been more charac¬ 
teristic of English-speaking people than any others, may have 

* Mead, op cU, vv 259-266 
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boen inherent in early Germanic culture, or it may have entered 
English life through some influence such as that of Petrarch on 
sixteenth-century England, but it did not grow directly out of the 
doctrines of Courtly Love 

Romantic love leading to marriage, and chaste awaiting the 
formal marriage rite are the perennial English substitutes for doc¬ 
trinaire free love Instead of despairing of happiness in legal 
marriage, as the French romancers did, the English assumed that 
they lived happy ever after, if the umon came from a strong pre¬ 
marital attraction Free choice before marriage was a sufficiently 
smooth road to happiness Parental consent was a difficult but 
not insurmountable obstacle, in the English opinion The two 
exceptions to these principles, Aufenus 1 love for Sereyne w and 
Partonope’s love for Melior, go scarcely halfway m the direction 
of free love, for in each case the lovers legitimatize their relation¬ 
ship by the marriage ceremony as soon as external barriers are 
removed, and so cease to be protagonists of an unconventional 
way of life Even this hasty method of making " an honest woman" 
was contrary to English law Medley says of the late Middle Ages 

A laudable desire to protect the sacrednesa of family life produced the 
tables ol degrees of affinity within which marriage was forbidden by the 
Church, but the dispensations freely granted by the Pope to kings and 
nobles for all kinds of uncanonical unions seemed to teach subsequent gen¬ 
erations that the law of social convenience was of more importance than the 
maintenance of an inflexible moral standard It was In keeping with these 
views that while unlicensed marriage within the prohibited degrees was 
regarded as incestuous intercourse, the cohabitation of unrelated persons 
came in time to be atoned for by subsequent marriage, and their children 
bom out of wedlock were then regarded as legitimate England t oat the only 
country of Wtotem Christendom where the legislators refused to accept this relaxa¬ 
tion of the earlier reading of the law 41 

Although some might see a relation between the sublimation 
found m Courtly Love and the nineteenth-century doctrine of 
the redemption of a man through the love of a pure woman, there 
is no clearly established continuity through the composite ro¬ 
mances Ipomadon, Sir Degrevant, Partonope, and the Squire of 

* In Oenerydee 

49 Medley, D J, in Social England, ecttted by H D Traill and J S 4 
Mann (Cassell A Company, Ltd., London, 1909), II 776 (italics are mine) 
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Low Degree do valorous deeds to gam the love of th< Indy, but 
it seems to be just a method of establishing social prestige and 
of breaking down parental objection thoreby Th< insight into 
human nature that lies behind the Courtly exaggeration of the 
doctrine of sublimation is wholly lacking English notions of 
love were so strictly devoted to the single end of legal mating 
that the authors thought of the consequence m te rms of progeny 
rather than in terms of human U licity The Squyr of Lowe Degre 
and Partonope of Blow are the only composites that do not close 
with a brief account of the offspring of the union Any hint of the 
doctrine of sublimation was confined to the period of rigid conti¬ 
nence preceding marriage, here tht narrators often seem to ration¬ 
alize French material into a conventional respect for the chastity 
expected by society 

Although it has no relation to the doctrines of Courtly Lo\<, 
the attitude of the composiUs toward the details of the intima¬ 
cies of lovers has been interesting to note Like the sophisticated 
analysis of motives and emotions, these details seem to have been 
deliberately skimped Intimacy outside wedlock was folly for the 
woman and am for both Intimacy within wedlock was nothing 
to talk about The early Christian doctrine that the sexual rela¬ 
tion is in itself indecent seems to have persisted more strongly in 
England than in Catholic France Even the author of the half- 
French Partonope , who gives several hundred lines to an intimate 
description of the first union of the hero and Mehor, refuses to go 
into details again after the wedding At first he thinks he will, 
saying as he describes the dose of the wedding day, 

But lete us tell, when the feste do, 

How thee hofco lovers to chamber go 

Then he immediately retreats from his own promise with the 
timid words, “But this may not be declared for me ” 41 The 
narrative ends after only eight lines more Is this anything but 
prudery? 

Our conclusion, far from radical in nature, merely asserts 
over again that certain social patterns in England seem to be the 


41 Op ext, vv 12182"to end 
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product of a national temper that has persisted for centuries 
Sexual asceticism, for example, seems to go back as far as the 
fourteenth century and cannot be credited to seventeenth-century 
Puritanism Something like “Victorian morality and prudery,” 
as defined by a contemporary Georgian, had a place in the Eng¬ 
lish temper as early as 1350 at least, and these do not necessarily 
date from a reaction to the excesses of the Regency The con¬ 
trast between nineteenth-century France and England is just as 
old By 1170 Marie de Champagne had declared love m marriage 
impossible, because the gifts of love must be free and could not 
come as a marital duty Whether the English assumption that a 
strong premarital inclination is an adequate guarantee of mat¬ 
rimonial joy is based on English experience, or whether the nation 
has stubbornly persisted for six or seven centuries m a vain 
optimism, is beyond the province of this study 

CoiiLKOK OF THE ClTT OF DeTROI V 
Detroit, Michigan 



A METHOD FOR APPROXIMATING REAL 
ROOTS OF EQUATIONS BY THE 
PRINCIPLE OF AREAS 

THEODORA R RUNNING 

S O FAR as the writer its aware, the following method for 
approximating real roots of equations is new It depends 
upon the principle that the number of square units in the area 
under the derived curve betwet n any two ordinates is equal to the 



number of linear units in the difference between the correspond¬ 
ing ordinates on the integral curve The ordinate at the left must 
be subtracted from the ordinate at the right Ihe principle is 
Illustrated in Figure 26 A\ “ be - ad, and A% - fg - eh 

In order to approximate a root of an equation y * f(x) = 0 
by this method it is necessary to start with three corresponding 
values of x and y, the three values of x being so chosen that the 
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root bes between two of them Figure 27 shows the relation be¬ 
tween the area under the denved curve and the root of the equa¬ 
tion The three chosen values of x and y locate the three points 
a(x ct 2/a), 6 (x bt y fc ), and c(x e , y c ) It is evident that the shaded area 
which extends from x « x* to x - x. (x # being the root which lies 
between x* and x c ) must be equal numerically to the ordinate of 
the point b But, in general, this area cannot be found exactly 
The following approximation is quite short 

Consider the parabola, y , through the three points a, 6, and c, 
having its axis parallel to the y-axis Its derivative, y' t and its 


/ 



intersection with the x-axis are easily found without knowing the 
equation of the parabola The intersection of the parabola with 
the ai-axis gives a close approximation to the root, provided the 
three points are close together 

Figure 28 shows how to differentiate the parabola through 
the three points o, b, and c The area of the first rectangle is 
Ay a - y* - y a , the area of the second rectangle is Ay* *» y fl - y* 
By the principle of areas the derivative will tie the straight line 
passing through the mid-points, P and Q t of the upper boundaries 
of the rectangles ^ 

In order to find on approximate value of the root it is necessary 
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to find only the width of the trapezoid whose area is equal to -y* 
(the area is equal to 0 — y^) and add this width to tb The upper 
boundary of this trapezoid is the derivative of the parabola passing 
through the three chosen points The boundary at the left is 
y'b By repeating this process the root can be found to any degree 
of approximation, as examples will show 


Figube 28 

Example 1 — Find the root of y * + i sin x - x * 0 

By a rough graph it is seen that the root lies between 7 and 9 
The second column of Table 1 gives values of y corresponding to 
the three chosen values x in the neighborhood of the root The 
third column gives the values of Ay/Az which locate the upper 
boundaries of the rectangles mentioned above The equation of 
the line passing through the mid-points of these upper boundaries 
is the derivative of the parabola through the three points and 
written at the nght 



594 Theodore R Running 

TABLE I 

x y Ay/Ax 


7 

1187 

- 1 107 


8 

0080 

- 1097 

y’ - 1 r - 1 182 

9 

- 1017 

TABLE II 



X 

v' 

Areas 


8 

- 1 102 

- 0080 


807 

- 1 1013 

- 00029 


8073 



Table II gives the process of the first approximation From 
Table I it is seen that the root lies between 8 and 9 In the second 


column are given values of y' corresponding to values of x The 
total area of the trapezoid is - 0080 (negative of the value of y 
corresponding to x « 8) Dividing — 0080 by the first value 
of y' gives 007, which is added to 8 The area of the trapezoid, 
whose parallel sides are the two values of y ' and whose width is 
007, is subtracted from - 0080, leaving - 00029 The next 
digit m the root is obtained by dividing - 00029 by - 1 1013 
The last digit in 8073 is doubtful We feel quite confident, how¬ 
ever, that the root is closed to 807 

lo obtain a better value repeat the process, using a seven- 
place table Tables III and IV are obtained m exactly the same 
way as Tables I and II were obtained 


X 

V 

TABLE III 

806 

0014028 


807 

0003024 

- 11004 

y' - - lx - 101975 

80S 

- 0007981 

- 11005 
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TABLE IV 


X 

v' 

Ar< as 

807 

- 1 10045 

- 0003024 

807274 

8072748 

- 1 1004774 

- 00000087 

The last value, 8072748, may be in error a unit in the last 
place Had a ten-place table been used, the value of x would 
have been obtained correct to at least eight places 

Example £ — Find the real root of y =» x 

7 _ 3 ^ _ 6 = o A 

rough graph of the equation shows that the root lies between 
1 5 and 1 7 The tables below indicate the process of solution 

x y 

Ay/Ax 


15 -4 101b 

52 844 


16 +1 1828 

87 952 y' - 351 08 x - 491 33 

1 7 + 9 9780 



X 

1/ 

Areas 

1 5 

35 29 

4 1016 

1 58 

63 3764 

0 154944 

1582 



The root is m the neighborhood of 1 582 


x y 

1 581 - 05330 

62 06 


1 582 00876 

v' * 

310 j - 428 205 


62 37 


1 583 07113 



X 

v' 

Areas 

1581 

61 905 

05330 

15818 

62 153 

0036768 

1 58185 

62 1685 

00056876 

1 581859 

1 58185915 

62 17129 

00000923 

The eighth place is in error 
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The process may easily be applied to the solution of two simul¬ 
taneous equations in two unknowns 

The separation of roots that are very nearly equal is illustrated 
in the next example 


Example 3 — tind the roots of e 4- x — 69955 « 0 
It is easily seen by use of other a graph or a slide rule that 
the roots if any must lie between 36 and 38 


X 

36 

y 

0000455 

Ay/Ax 

- 00365 


37 

0000090 

02600 

y' * 2 965z - 1085875 

38 

0002690 


(y f - 0) * - 3662 


X 

V* 

Areas 


36 

018475 

0000455 3662 

3633 


363 

3633 

009580 

0000034175 0029 

3662 

3691 


The computation at the nght shows how to obtain the second 
root The two roots are located symmetrically with respect to 
the critical value of x (3662) 

1 he roots arts to four places, 3633 and 3691 To obtain bet¬ 
ter values the approximations must be earned out separately 


FIRST ROOT 


X 

y 

Ay/Ax 


362 

0000141 

- 0112 


363 

0000029 

y f « Sx - 10987 




- 0082 

jf 

364 

- 0000053 
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Approximating Real Roots of Equations 


x 

363 

3633 

36331 

363314 


X 

y 

368 

- 0000077 

369 

- 0000009 

370 

0000090 


X 


369 

3691 

369106 


y' 

- 0097 

- 0088 
- 00877 

SECOND ROOT 


0068 

0099 

y' 

00835 

00866 


Areas 

0000029 

000000125 

00000003715 


y' - 3 lx - 1 13555 


Areas 

0000009 

00000005 


University of Michigan 




CONSTANCY OF MEASURES OF DIFFI 
CULTY OVER A PERIOD OF TIME 
IN THE FIELD OF SPELLING 

WENDEU, VREELAND 

T HE idea that a given word has among its ehnracterislics 
a certain inherent difficulty which is constant from grade 
to grade, from place to place, and from tune to tune, is not new 
Approximately twenty years ago, Buckingham, in discussing his 
preparation of a new list of words for the measurement of spelling 
ability, wrote “ In order that this list should be of greatest value 
it should bo so constituted that these increases in ‘per-cents- 
correct' so keep pace with the increase from grade to grade of 
general spelling ability that a word tends In ail grades to main¬ 
tain the same difficulty relative to all other words in the list to 
which it belongs A word which is twentieth in point of difficulty 
for the third grade ought to deviate as little as possible from the 
same rank m the other grades ” 1 

Many people who have worked in the field of spelling agree 
with this general theory The idea is one which has found wide 
acceptance On the other hand, experience has shown it very 
difficult to prove that the theory is supported by fact Any¬ 
one who has ever used more than a single source of information 
as a means to the standard!ssation of a spelling test or as a basis 
for the interpretation of the results of a spelling survey, will 
readily agree with Buckingham when he adds “ The experience 
gained in making this investigation leads us to think that most 
words do not meet this condition even approximately ** 2 Words 

1 Buckingham, B R, Spelling Ability- Its Measurement and Distrtbu* 
Hon, p 13 Contributions to Education, No 59 New York, Teachers Col 
lege, Columbia University, 1913 1 Ibid 
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simply do not maintain the same rank order of difficulty from one 
grade to another in any consistent fashion 

What is true of comparisons between words is also true of 
comparisons of the difficulty of the same word as determined 
by different investigators under different conditions If we take 
almost any word and turn to the reports made by such men as 

Percentage 

Correct 



/ 

/ 


Oredei 2 8 3*8 4*8 8 8 6*5 7,8 8,8 

Fig 29 Difficulty of spelling the word “leeeon” oa reported in four 
independent surveys 

Percentage of pupils m total-grade groups who spelled “lesson" correctly 

Buckingham, Ayres, Ashbaugh, and Horn, we shall find just 
such variation and such discrepancies in the reported measures 
of its difficulty as occur, for instance, with the word “lesson' 1 
(Fig 29) Buckingham's spelling list of 1913 shows this word 
to be more difficult than do the Iowa Spelling Scales and the 
Ayres scale, and both of these indicate the word to be of greater 
difficulty at many points than did the Detroit spelling survey**^ 
of 1920 When variations in measures of difficulty on a single 
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word are as pronounced as they arc here — and this is an instance 
where variation is far less than is found with many words which 
are included in the several surveys — grave questions must arise 
as to the validity of the very concept of constant intrinsic difficulty 

Of course, explanations for such baffling irregularities arc not 
hard to find Cntics hasten to point out that the children used 
in the various surveys lived ut different localities, they had no 
doubt received instruction of differing intensity and merit, they 
had studied under differing courses of study In other words, 
these cntics tell us that, with conditions so little approximating 
standardization, constancy in measures of difficulty should not 
be expected Ihey point out that the law of the single vanable 
is not even approached Ihey insist that when the name children 
are taught the same words under uniform conditions with some 
standard form and intensity of instruction , then, and then only, may 
we hope to find constancy m measures of the intrinsic difficulty 
of spelling particular words 

Recently there have become available data which much more 
nearly approach these conditions than did data which were avail¬ 
able in the past In June of 1931 a spelling survey conducted 
in the Detroit Public Schools in Grades 2B to 32B inclusive used 
the words of the Detroit Spelling Scale which had been developed 
for, and used In connection with, the survey of January, 1926 
In 1926 and again in 1931 a very considerable number of students* 
papers wero collected to form the basis of a study of the difficulty 
of individual words Precautions were taken m the selection of 
the papers to insure that the sampling was representative for 
Detroit Also, care was exercised that the distribution of in¬ 
telligence quotients among the pupils should be that of the entiro 
school population Nationalities and home languages in the se¬ 
lected group paralleled those of the entire group further, the 
course of study in Detroit had remained practically unchanged, 
and the methods of instruction in this field had been altered 
little, if any, during the five-year interval It would appear 
that in these data many of the factors art constant, or nearly 
so, which in earlier surveys obviously were quite uncontrolled 
Here it would seem possible to test afresh the hypothesis of con- 
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stancy In measures of intrinsic difficulty and to secure objective 
evidence on a point which has been long in question 

The present paper reports the first findings of a comparison 
of the measures of difficulty secured m 1931 and in 1926 After 
a brief review of the characteristics of the test, it will array (1) the 
distribution of the fifty words according to their difficulty as ex¬ 
pressed in four different measures, (2) further and independent 
evidence on the question of whether conditions have been truly 


Sacaad 

Wood 




60 

1, 

at 

Jack la jit hast* «, 

at 

20 

2 

baak 

My baak la Rev, * « 

baak 

40 

2 

afca •• * 

Ska braka kar paacll ••»• 

aha 

60 

4 

that 

TkU la tha paa that was 

tost . 

that 

40 

20 

aatarlal 

Ska bought tha aatarlal 
tar a new 4raaa *. 

aata'ria! 

60 

40* 

axscutlva 

Tha gawarasr la • state 
axecutiva 

ax*/atIve 

20 

SO 

guarantaa 

Tha watch has a twenty 
ysar gwaraataa 

guar* ant*/ 


vFia 80 Portion of the Detroit Spelling Scale 

Selection from the scale illustrating its organisation to facilitate accurate 
timing, to insure the use of identical illustrative sentences, and to standardise 
pronunciation 

constant, (3) the effects of adjustments attempted to allow for 
known changes in conditions, and (4) a brief, admittedly sub¬ 
jective appraisal of the modes of expression here employed 
The Detroit Spelling Scale (Fig 30), whioh was used in the 
surveys of 1926 and 1931, consists of fifty words, all of which are 
to be found m the Iowa Spelling Scales 9 All the words were also 

* Aahbaugh, Ernest J, The Iowa Spelling Scale* — Their Derivation, Ute*, 
and LimitpHim* Journal of Educational Research Monographs, No 
Bloomington, XU, Public School Publishing Co, 1022* 
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In either the Buckingham revision of the Ayres scale 4 or the so- 
called “Seven-S” scales 8 They were arranged in the order of 
their difficulty, from easy to hard, m terms of percentages of 
correct spelling in the Iowa scale for Grade V The test was 
so constructed that the examiner dictated the number of the word, 
pronounced the word, read a sentence with the word in it, and 
pronounced the word again Twenty seconds were allowed from 
the tune the number of one word was given until the number of 
the next word was given Examiners were asked to equip them¬ 
selves with watches with second hands m order to assure uniform 
timing, and were instructed to use a standardised pronunciation 
When the tests had been given they were scored in the schools 
either by the pupils themselves under the examiners’ direction 
or, in the cases of pupils too young to do the work themselves, 
by pupils m the upper grades Though the surveys involved 
many thousands of pupils, individual test papers were gathered 
from a sampling of only approximately 10,000 pupils in each of 
the two surveys It is upon the analysis of the spelling of indi¬ 
vidual words in these papers that the present report is built 
Measurement of relative spelling difficulty may be expressed 
in any one of many different ways Four are used here Of these, 
the first pair, “percentage correct” and “sigma difficulty/' are 
closely associated The second pair, “spelling complexity” meas¬ 
ured on two different bases, are also alike in most details 

From the time of the earliest studies in the held of spelling 
the percentage of a grade group succeeding in spelling a given 
word has been a common measure of the relative difficulty of the 
word Another measure which has been very frequently used is 
the “sigma position 99 of a word as determined from the percentage 
of correct spellings in a single grade group, with the assistance of 
the theory of the normal curve* The comparison of spelling 

4 Buckingham Extension of the Ayres Spelling Scale Bloomington, Ill, 
Public School Publishing Co 

4 Sixteen Spelling States Standardised in Sentences for Secondary Schools 
Prepared under the direction of Thomas H Briggs and Truman I Kellei 
New York, Teachers College, Columbia University 

* The use of "sigma position/' or iU correlative, “PE difficulty/’ has 
been prominent in a number of well-known studios for instance, In those of 
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difficulty from grade group to grade group on the basis of either 
of these measures has been found peculiarly erratic and singularly 
confusing If, as m the present instance, the same words are 
measured in a wide range of grades, troublesome zero-per-cent 
and one-hundrcd-per-cent words are frequently found in the 
grades toward the extremes of the range The data most generally 
employed m making comparisons of the sort attempted in this 
paper are taken from one of the middle grades Wherever a spell¬ 
ing test is composed of words approximately as difficult as those 
in the Detroit Spelling Scale, such a grade is unquestionably 
the optimum point for measurement with these devices 

More recently there has been developed for measuring in¬ 
trinsic difficulty 7 a technique which summarizes the performance 
of pupils not merely in a single group, but rather m a wide range 
of groups The technique is built upon the use of the Gompertz 
curve as an instrument for the summarization of growth in such 
a specific ability as learning to spell a word, and eventuates in 
a measure of difficulty which is styled “spelling complexity " 
This measure yields exactly the same type of result with words 
which are mastered only after the highest grades have been 
reached, with words which arc mastered before the lowest grades 
are passed, and with words which fall between these extremes 
In this report “spelling complexity" is used to measure difficulty 
in two types of situations which are distinguished by the groups 
upon whose'achievement the development curve is based In the 
first, pupils who are found in in-grade-at-age 1 groups are used, 
m the second, pupils of total-age groups The two bases yield 
significantly different results although the bade measure, spelling 
complexity, is derived m the same manner in the two situations 

Aahbaugh, Ernest J, op cU,, Ayres, Leonard P, A Measuring Scale for Abthty 
%n Spotting (New York, Russell Sage Foundation, 1915), Buckingham, B R., 
op ett 

7 Courtis, Stuart A, “ Maturation Units for the Measurement of Growth,” 
School and Society , 30 (1929) 683-690, idem, ** Factors Conditioning Growth,” 
Pap Mich, Acad Sct, Arts and Letter*, 10 (1928) 849-367 

* By “in-grade-at-age” groups are meant those children in a given grade 
whose age is the age normally expected there For instance, children whqjf; 
are 7 5 years old in Grade 2B, 8 5 years old in 3B, 9 5 years old in 4B, and sir 
on, constitute the In-grade-at-age groups in this study 
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To summamc, the modes of expression of spelling difficulty 
whose constancy between the Detroit surveys of 1926 and 1931 
is investigated m this study are 

1 Percentage of correct spelling (Grade 5B), 

2 Sigma position (Grade SB), 

3 Spelling complexity, based on pupils in gradc-at-age (Grade 2B, age 
7 5 through Grade 12B, age 17 5), 

4. Spelling complexity, based on pupils in total-age groups (ages 6-14) 

The distribution of the fifty words according to percentage 
of correct spelling in each of the two surveys is unusual m that 
it is U-shaped (Table I) 1 here are exceptionally large frequencies 
at both extremes of the scale Significant changes are to be found 
in the five years, however Whereas in 1926 fourteen words were 
so easy that between 80 and 100 per cent of Ihe children in Grade 
5B spelled them correctly, there apparently were but eleven words 
as easy m 1931 At the other end of the scale, the most difficult 
words have been increased from twenty-one to twenty-five 
Measures of central tendency reflect the general increase in the 
relative difficulty of the words in the spelling scale 

TABLE I 

Distribution of Words according to Difficulty as Measured 
bt Percentage of Correct Spelling (Grad® 5B) 


Percentage 

correct 

1926 

1931 

0 9 

16 

17 

10-19 

5 

8 

20-29 

5 

3 

30-39 

3 

2 

40-49 

2 

3 

50-59 

3 

1 

60-69 

0 

2 

70-79 

2 

3 

80-89 

4 

1 

90-99 

10 

10 

Total 

50 

50 

Mean 

41 5 

37 9 

Median 

28 0 

20 0 


The distribution of words according to sigma position (liable 
II) is of & form different from that of percentage of correct spelling, 
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although the sigma position of a word is based directly upon 
the percentage of correct spelling for that word in the same half¬ 
grade Here, too, the measures of central tendency indicate an 
apparent increase in relative difficulty over the five-year interval 
Before the corresponding distributions of the fifty words ac¬ 
cording to spelling complexity are presented, a bnef explanation 
of the concept may well be inserted As was indicated earlier, 
the measure, spelling complexity, is based upon performance of 
children in a wide range either of grades or of ages * It is, in fact, 
directly related to the rate at which children in successive grades 
or of successive ages master the spelling of a given word Stated 
somewhat differently, complexity is measured by the time which 
needs to elapse for a given group of children, living under uniform 
conditions of training, to develop from the state m which none is 
able to spell the word to the one m which all can spell the word 
The shorter the time, the less the complexity, the longer the 
time, the greater the complexity 

TABLE II 

Distribution or Words according; to Dxrricut/rr as Measured 
by Sigma Position (Grade 5B) 


Sigma 

position 

1020 

1031 

5 00-5 40 


3 

4 50-4 00 

5 

6 

4 00-4 40 

7 

6 

3 50-3 09 

5 

8 

3 00-3 49 

9 

4 

2 50-2 90 

5 

6 

2 00-2 49 

3 

3 

1 50-1 00 

5 

4 

1 00-1 40 

4 

1 

50- 90 

6 

3 

00- 49 

1 

6 

Total 

~50 

60 

Mean 

2 81 

2 05 

Median 

3 06 

3 25 


* The reason for using children in a range of grades or of ages as a 
for development curves is found m the asnimption that the performance 
successive groups yields the best present approximation of the development 
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Looked at from still another angle, this means that the com¬ 
plexity of a word is inversely proportional to the slope of the 
curve fitted to data representing the percentage of children in 
the successive groups spelling the word correctly r l he steeper the 
curve of a word as it rises from 0 toward 100 per cent correct, 
the easier the word or the less its complexity Curve 1 (Fig 31) 
thus reflects less complexity than do curves 2, 3, 5, and 7, curve 2, 
less than do curves 3, 5, and 7, and so on Curve 7 represents the 
most complex word of those whose curves are arrayed here 

Complexity, as it is here defined, must be differentiated care¬ 
fully from the “time-placement” of a word Though it is un¬ 
questionably true that both the rate at which a word is mastered 
and the time at which children normally begin to acquire it need 
to be considered in any ultimate, practical measure of the diffi¬ 
culty of spelling a word, nevertheless the measure of complexity 
used m this study is related only to the rate at which mastery 
develops The distinction can perhaps be made most clear by 
contrasting the curves in Figure 31 with those in Figure 32 In 
the second of these figures practically the only difference between 
the words represented is a difference in tune-placement, in the 
first, practically the only difference is one of complexity 

Complexity makes it possible not only to say that one word 
is intrinsically more difficult than another, but also to report 
how many times more difficult the one is than the other For 
instance, if “hot” (complexity, 7 3) bo taken as a umt, “sugar” 
(14 5) is twice as complex, “telegram” (34 1) is five times as 
complex, and so on This suggests two possibilities in the stand¬ 
ardization of the spelling difficulties of words (1) the complexity 
of some one word may be taken as a unit, or (2) a theoretical, 
standard unit may be defined for use with all words In the 
present study the latter course is the one which has been followed 
The definition of “umt complexity” which obtains throughout 

curve which would be generated by the performance of a given group of 
children if it were possible to measure them again and again at similarly spaced 
intervals of time The striking similarity of pattern found in most of the devel¬ 
opment curves for words in the 1026 and 1931 Detroit surveys (see Figs 33-34) 
constitutes supporting evidence on the point 
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is as follows “A word of umfc complexity is one which, under 
standard conditions of training and for a normal distnbution of 
nature elements, matures in one unit of time ” The unit of time 
here used is the grade or year 

Courtis' procedure in fitting the Gomperts curve through its 
reduction to a straight line by means of “isochrons” opens the 


Perceirtags 
Correct 



Curves which rise from the time axis at the same point, but which differ in 
slope, reveal the effect of change in complexity These five curves are illus¬ 
trations of the effects of such a change The words, together with their com¬ 
plexities (Detroit, 1981), for which these are the fitted curves, are (1) " hot," 
7 8, (2) “sugar,” 145, (3) "clerk," 212, (5) "telegram," 84.1, (7) "disap¬ 
point," 48 8 The words are, therefore, approximately in the ratio, 1 2 8 5 7, 
with respect to their complexity 

way to a ready and easy computation by which to secure the 
measure, spelling complexity Using this system, one may ex¬ 
press complexity mathematically as the quotient of 100 divided 
by r, in which 100 is the number of isochrons in the complete cycle 
of maturation and r is the yearly increment m isochrons The 



Measures of Difficulty m Spelling 609 

complexity of a word thus derived therefore yields immediately 
the number of years required for a given word to pass through the 
complete cycle of maturation 

As has been indicated, the analysis of the constancy of com 
plcxity from 1926 to 1911 has been earned out on two bases 
First, curves were fitted to "percentages correct" in successive 


PirciaUp 

Correct 



Age 7 * 9 5 11 5 13 5 15 5 17 5 

Fig 32 Effect of displacement in time 

Curves that are of the same slope, but differ in the point at which Ihey rise 
from the time axis, must not be confused with curves that differ in complexity, 
they represent differences only in time-placement These five curves rep¬ 
resent words of very nearly equal complexity although the) differ greatly in 
tune-placement The words, together with their complexities (Detroit 1931), 
for which these are the fitted curves, are (a) " down, 18 0, ( b ) “visit 18 1, 
(c) "human," 182, ( d ) "successful,” 18 3, and (e) “pneumonia,” 21 1 

groups where the pupils selected were m-grade-at-age Second, 
the curves were based upon the percentage of pupils m successive 
total-age groups spelling the word correctly The results from 
each of these analyses will be presented in turn 

Little conception of the wealth of detail which these analyses 
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revealed can be obtained without an opportunity to review the 
curves for all the fifty words of the two surveys Borne idea of 
the striking regularity of pattern in 1926 and 1931, of the problems 
involved m measuring complexity of words which are in the 
course of study and of words which are not, and of the typical 


Percentage 

Correct 

100 


75 


50 




Fia 33 Measurement of complexity of word in which development 
reflects the effects of te&ohing 

Percentage of pupils In-grade-at-age who spelled the word “visit” 
correctly in Detroit surveys of 1920 and 1931 

The development of tbs ward visit revssl* ihs irregularities which ars typiotl of the curvei 
for words in tbs oour** of study Tbs departure from tbs smooth curve which occurs above 
Grads A A (end of AB) is apparently associated with tbs effects of teaching, for the word visit 
is found in tbs Detroit course of study for Grads AA So far ss possible io osees of ibis type, 
complexity has been measured in terms of tbs curve established by development b*for* formal 
teaching occur* The complexity of visit** measured on io-grads-*t~e«« groups. Is found 
to be 30 0 for 1035 18.1 for 1031 This measure, it should be noted, reports but one atpeoi 
of tbs consistent pattern which tbs result* of tbs two surrey* reveal 


change in complexity discovered through this analysis may, how 
over, be gamed from a few sample words Three must suffice* 
The word visit” (Fig 33) is taught in Grade 5A according 
to the Detroit oourse of study Nevertheless, more than fifty 
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per cent of pupils m-grade-at-age can spell it successfully before 
they reach the fifth grade The complexity of * ( visit ” m 1931 
was apparently less than it was in 1926 

“Recommendation” (Fig 34) is a more difficult word than 
“visit” Although “recommendation” docs not appear in the 


Percents*• 
Cerreet 



Age 7 5 H 11*5 13 5 15 5 17 5 

Fio 34 Measurement of complexity of word in which development 
reflects transfer of training 

Percentage of pupils in-grade-at-age who Spelled the word “rocom- 
mendation” correctly m Detroit surveys of 1926 and 1931 

According to the Detroit court* of study In spelling the word recommendation la not taught 
as such, In any trade The word recommend however ia taught in Grade SB fhe diatiuot 
break at Grade 8B in the curve oi the derivative apparently ia related to the effects of training 
upon the root word In oaaee of tbia type complexity hea been measured in term* of the curve 
established by development before the appearance of each effoote The complexity of recoin 
meadatlon measured on in gnde-at>age group* is found to be 28 2 for IMS 41 S for 1031 
This measure ae ih the oaee of visit* reports but one aspect of the eonaJatent pattern of 
development which the results of the two survey* reveal 

Detroit course of study, the word “recommend” does Ap¬ 
parently the effect of teaching “recommend” in Grade 8B is 
reflected in the irregularities of the curve of its derivative, “recom¬ 
mendation ” The slope of the curve in 1931 is considerably less 
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steep than that for 1926 The complexity seems to have in¬ 
creased over the five-year interval 

Between 1926 and 1931 the most typical change which is 
reflected in measures of complexity is approximately that shown 
by the word “electrical” (Fig 35) Its complexity of 21 2 in 


Percentage 

Correct 


100 



Fig 36 Measurement of complexity of word which is not 
in course of study 

Percentage of pupils in-gr&de-at-age who spelled the word “electrical” 
correctly In Detroit surveys of 1926 and 1931 

Tito curve* for the word electrical ore typical of ourvae for word* which ore not in the 
Detroit course of study The departure* of observation* from the fitted curve reflect urregu 
loritiee which ere preeent m greeter or leee decree In the reeulle for many word* In ouch ouee 
the curve » fitted to the entire set of obeervetiona etch observation being weighted roughly in 
terms of its relative reliability The complexity of electrical measured on in grodc-at-oge 
troupe ia found to be 21 2 for 1920 29 8 for 1931 

1926 increased to 29 6 in 1931 Though the list as a whole has m 
it many words of the types shown by the words “visit” and 
“recommendation,” by far the largest single type is that illus¬ 
trated by the word ** electrical" 

The distribution of complexity based on in-grade-at-age groups 



613 


Measures of Difficulty tn Spelling 

(Table III) reveals, as have former measures, a noticeable increase 
in apparent difficulty ov<r the five-year interval Whereas the 
measures of central tendency in 1926 were approximately 21, 
those of 1931 were approximately 25 5 

But complexity may be based on total-age groups, as well 
as upon grade groups An interesting comparison of the change 

Percentage 

Cerrect 



Age t 7 6 9 6 lit U 8 16 6 17 6 

Pro 36 Complexity of “visit.” as measured on total age groups 

Percentage of pupils in total-age groups who spelled the word “visit” 
correctly In Detroit surveys of 1926 and 1931 

The development of the word visit when measured on tote! ace croups reveal* none of the 
decided irregularities which characterised its development when measured on in grade-»t tm 
groupe Consequently the curve is fitted to those observations whioh are known to be most 
reliable tn terms of the sampling available The complexity of visit measured on tntal age 
groups is found to be 17 4 for IPSA 16 0 for 1931 

produced by this basis for analysis is shown in the new curves 
for “visit, 1 ' “recommendation,” and “electrical ” The curves 
for “visit” (Fig 36) are similar to those found on the in-grade- 
at-age basis, with the exception that many of the irregularities 
have disappeared Iho complexity, as in the earlier case, has 
somewhat decreased The word appears to have been easier in 
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1931 than it was in 1926 The divergent curves for the two 
years on the word "recommendation” (Fig 37) appear on this 
new analysis to be identical In this particular instance there 
is complete constancy m the measure of difficulty The complexity 
was 26 8 in both years “Electrical,” which showed differing 

Pire«nt«|t 

Cirriel 

toe 



Aft i 7 9 99 It 9 13 9 19 5 It, ft 

✓ 

Fig 87 Complexity of ” recommendation’' as measured 
on total-age groups 

Percentage of pupils in total-age groups who spelled the word “ recommen¬ 
dation” correctly in Detroit surveys of 1920 and 1981 

Tha cUv«lopmanfc of th« word roooauMOrilttka, who? mMMursd on tbt* bub, rtvenl# n*itb*r 
the irresulnritiee whloh appeared in Grade SB on the other back, nor the dlvorgenc* of the 1981 
curve from that of 1939 which appeared In the former analjraU In eaoh year the oomptarity 
of reoomnwadation r M meeewed on total >•«** group*, la 29 8 

complexity through its two curves on the former analysis, now 
appears to have had very nearly the same complexity in the 
two surveys (Fig 38) The curves for the two years are praotioally 
parallel In other words, although the curve is somewhat displaced 
m time, "electrical” was but slightly more complex in 1931 than 
it was in 1926 
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The distribution of complexities on the basis of total-age 
groups (Table IV) reveals considerably less of an average increase 
In difficulty over the five-year span than did complexities based 
upon m-grade-at-age groups 

In summary of the evidence up to this point, it may be noted 
that the tendency of the findings is the same in every case 

Percentage 

Correct 

100 


70 


© 



0 


Ag«! 7.1 9 5 11 t ns IS S 17 1 

Fio 38 Complexity of “ electrical ” as measured on total-age groups 

Percentage of pupils in total-age groups who Spelled the word "electrical” 
correctly In Detroit surveys of 1026 and 1931 

Where** the two curves for the development of the word «teotric*l diverted at tattle w lien 
measurement wu based upon pupils in grade-at-age the development curve* for the seme 
word become practically parallel when based upon pupils in total-***) groups The complexity 
measured upon the new beeie is found to be 40 S for 1930 41 2 for 1931 

Whether the measure be percentage correct or the sigma position, 
whether it be spelling complexity based upon m-grade-at-age 
groups or spelling complexity based upon total-age groups, the 
findings consistently are that apparent difficulty in 1931 was 
greater than in 1926 

These general measures, of course, do not reveal in more than 
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TABLE III 

Distribution of Words according to Speitino Complexity, 
Measured on in-Grade at Age Groups 


Complexity 

1926 

1931 

66-69 

66-64 

56-69 


1 

60-64 

3 

2 

45-49 

1 

1 

40-44 


2 

35-39 

1 


30-34 

7 

11 

25-29 

7 

9 

20 24 

10 

4 

15-19 

7 

8 

10-14 

8 

6 

5-9 

8 

6 

Total 

60 

50 

Mean 

21 2 

26 3 

Median 

21 0 

25 6 


TABLE IV 


Distribution of Words 

according to 

Spelling Complexity. 

Measured 

on Totai^Aob Groups 

Complexity 

1926 

1931 

75-79 

1 

1 

' 70-74 


1 

65-69 



60-64 


1 

65-59 


2 

50-54 



45-49 

1 

3 

40-44 

2 

1 

35-39 

7 

8 

30-34 

6 

5 

25 29 

8 

6 

20-24 

7 

7 

15-19 

10 

4 

10-14 

5 

6 

5-9 

3 

5 

Total 

50 

"so 

Mean 

26 3 

29 3 

Median 

25 0 

27 5 
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a rough way the degree in which the figures of 1926 on the indi¬ 
vidual words would have predicted the figures for 1931 If the 
difference between the 1926 measure and the corresponding meas¬ 
ure on the samo word in 1931 is considered to be the error by 
which a 1926 value fails to predict that of 1931, and if each such 
error is related to the 1926 value as a base, it is possible to compare 


TABLE V 

Accuracy of Prediction of 1931 Measures or Difficulty 
from Those of 1926 


Percentage error 

OF PREDICTION 


Measure of difficulty 


Percentage 

correct 

Higma 

position 

Complexity 
In grade at- 
age 

Complexity 
Total age 

100-up 

3 


1 


90-99 





80-89 





70-79 

1 

2 

1 

1 

60 69 

2 

2 

1 

1 

50-69 

5 

l 

3 


40-49 

2 

1 

9 

5 

30 39 

6 

l 

7 

1 

20-29 

7 

3 

11 

5 

10-19 

6 

9 

7 

9 

0 9 

18 

31 

10 

28 

Total 

50 

50 

50 

50 

Mean 

27 5 

I 16 1 

30 1 

15 9 

Median 

21 4 

81 

27 3 

8 9 


the accuracy of prediction of the four measures here reported 
(Table V) Percentage of correct spelling is found on the average 
to predict the now value within approximately one fourth of the 
1926 value The 1926 sigma position predicts the new sigma po¬ 
sition on the average within about one sixth of its own vaiue 
Complexity based upon in-grade-at-age groups appears to give 
the least reliable prediction, but complexity based upon total- 
age groups predicts with the greatest reliability of all 
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The question must anse whether the apparent increase in 
difficulty over the five-year interval is truly a change in the in¬ 
trinsic difficulty of the words or merely a reflection of surrounding 
conditions which, after all, were not constant As has been in¬ 
dicated earlier, great care was exercised to secure basic data under 
similar conditions Arc these evidences of increased difficulty, 
then, to be attributed to the words themselves? 

Search for independent data on changes m surrounding con¬ 
ditions has revealed that m at least two of these measures of 
difficulty there are embedded the effects of factors which were 
uncontrolled For instance, there is considerable evidence that 
the distribution of ages to bo found within grades has changed 
A sampling taken from the individual word study itself reflects 
altered conditions which are known in a general way to exist 
throughout the city We find, too, that a tendency to increase 
rates of promotion, efforts in the direction of keeping children 
in school longer than formerly, and numerous other administra¬ 
tive adjustments and arrangements have tended to place in upper 
grades children who previously either remained in lower grades 
or left school All these changes may be expected to lower spell¬ 
ing achievement in grades above the third The net results of 
such modified conditions naturally reveal increased difficulty in 
Grade 5B, and consequently greater difficulty in the first two 
measures analysed They also have a general tendency to lower 
the slope of the curve representing the maturation of ability to 
spell given words This would result in an apparent increase in 
complexity whenever that measure is based on groups whose com¬ 
position would be affected by such factors It would, therefore, 
feeem fair to attempt to adjust the 1931 measures of difficulty of 
the individual words in terms of the average shift of the observed 
values 

The effect of such adjustment is interesting (Table VI) The 
accuracy of prediction of the three measures the adjustment of 
which has been attempted 10 indicates that the accuracy of pre- 

M In the attempt to adjust percentages of correct spelling certain arnhja 
guitiee were encountered which prevented the inclusion of their “adjuster 1 
values in this study 
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diction for sigma position remains unchanged, that average ac¬ 
curacy of prediction on the basis of m-grade-at-age groups is 
bettered by one third, but that prediction on the basis of total- 
age groups is only slightly bettered In other words, it would 
appear that m those measures which are least affected by admin¬ 
istrative rearrangements, changes tn surrounding conditions have 
little effect 


TABLE VI 

Accuracy or Prediction or Adjusted 1931 Measures or 
Difficulty prom Observed Measures or 1926 


Percentage error or: 
PREDICTION 

Measure of difficulty 

Sigma 

position 

Complexity 
In-gradc at-age 

Complexity 

Total-age 

100-up 


1 


90-99 

2 



80-89 

2 



70-79 




60-69 

2 

1 


60-69 

1 

2 

2 

40-49 


2 

1 

30-39 


4 

3 

20-29 

2 

9 

7 

10-19 

8 

14 

15 

0-9 

33 

17 

22 

Total 

50 

60 

50 

Mean 

16 1 

20 7 

16 1 

Median 

7 6 

16 7 

12 0 


It might appear from this evidence that sigma position was 
as nearly constant a measure for prediction as any other It 
should be observed, however, that the sigma used in this study 
is based upon but a single grade The number of cases involved 
in its derivation is relatively small Further, the grade m which 
it has been used is the grade in which best results are expected 
To measure with this device in almost any other grade yields 
figures much less favorable to it 
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Bo long as grade lb in danger of changing its meaning through 
changes in administrative policy concerning promotion rates, the 
retention of pupils in school, and so on, it would appear that 
m-grade-at-age groups, although they probably are a better basis 
for prediction than merely total-grade groups, are nevertheless 
not productive of as constant measures of difficulty as either 
sigma position or spelling complexity based upon total-age groups 
Spelling complexity based upon total-age groups appears to 
combine a number of significant advantages The measure sum¬ 
marizes quickly and significantly the accomplishment of pupils 
with a wide range of ability Because this measure is based upon 
the achievement of so many more cases than were the other meas¬ 
ures used here, it may be entitled to somewhat greater considera¬ 
tion than they are The ultimate test, however, is to be found 
in its constancy of prediction over a wide range When it is realized 
that the device measures complexity in the older ages and m the 
younger ages with ease nearly equal to that m the middle groups, 
it will be seen that spelling complexity based on total-age groups 
deserves further study 
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plate Price, $0 20 
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No 2 Fossil Fishes from the Tnasslc of Texas, by Aldred S Warthin, Jr 
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No 4 Cyatoids from the Trenton Group of Michigan, by R C Hussey 
Pages 77-79, with 1 plate Price, $0 20 
No 5 Description of a Nearly Complete Skeleton of Oztodolepis brevtomnahu 
Williston, by E C Case Pages 81-107, with 3 plates and 12 text figures 
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No 6 The Color Patterns of Fossil Cephalopoda and Brachiopods, with 
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No 7 Additional Notes on Nephntacenna, by Aug. F Foerste Pages 
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No 2 A Perfectly Preserved Segmont of the Armor of a Phytosaur, with 
Associated Vertebrae, by E C Case Pages 57-80, with 8 plates and 
6 text figures Price, $0 30 
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